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RATIONALE  FOR  STANDARDS  AND  GUIDELINES^ 
AND  FURTHER  RECOMMENDATIONS  TO  THE  FAA 


In  this  section  we  presenfmformation  that  will  be  useful  to  the  FAA  in  a  variety 
of  ways.  First,  it  presents^e  rationale  for  the  recommended  standards,  examination 
procedures  and  dispositions  that  were  described  in '"the  ’-first  •^tiirgg  aeetitma-~of  this 
report.  Second,  it  provides  the  most  recent  cUnicsd  thinking  on  a  variety  of  disorders 
that  are  commonly  encountered  by  the  FAA,  which  will  guide  the  FAA  in  its  review  of 
individual  cases  for  special  issuance  of  medical  certificates,  and  for  follow-up  of  those 
individuals  who  are  given  special  issuance  certificates. 
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Endocrine  System 

Recommeodatiaiis  Cooceming  Diabetes  Mellitus 

I 

The  Endocrine  Committee  recommends  that  the  absolute  prohibition  of 
certification  of  individuals  requiring  oral  hypoglycemic  cigents  for  control  of  diabetes 
mellitus  be  lifted.  This  recommendation  is  based  on  the  clinical  experience  of  the 
committee  members  as  well  as  the  medical  literature.  Smith^  states  that  acute  or 
chronic  malnutrition  almost  always  accompanies  the  hypoglycemia  caused  by 
sulfonylureas,  and  that  other  predisposing  factors  for  hypoglycemia  include  adv<mced 
age,  and  hepatic,  renal  or  adrenocortical  insufficiency.  The  action  of  the  sulfonylureas 
can  be  potentiated  by  alcohol,  salicylates,  sulfonamides  and  other  drugs.  The  American 
Diabetes  Association  states;^  "On  rare  occasions  hypoglycemia  is  associated  with  the 
use  of  oral  hypoglycemic  agents,  especially  in  persons  who  have  renal  or  hepatic  disease, 
which  makes  them  more  susceptible  to  the  hypoglycemic  effects  of  sulfonylureas 
(particularly  the  long-acting  and  potent  agent,  chlorpropamide)."  Steel  et  aJ,  in  a 
survey  of  automobile  drivers  who  had  noninsuUn-dependent  diabetes,  found  an  apparent 
absence  of  hypoglycemic  symptoms  in  that  group. 

Persons  with  diabetes  that  is  adequately  controlled  by  diet  and  oral  hypoglycemic 
agents  should  be  well  informed  about  their  diabetes.  Standards  for  diabetes  education, 
which  are  attached,  have  been  published  by  the  National  Diabetes  Advisory  Board.  The 
committee  suggests  that  individuals  with  diabetes  requiring  oral  hypoglycemic  agents  for 
control  who  are  permitted  to  fly  under  special  Issuance  be  required  to  furnish  proof  of 
having  attended  an  ^ucatimial  course  that  conforms  to  these  standards. 

The  committee  recommends  that  absolute  prohibition  of  certification  of 
individuals  requiring  insulin  for  control  of  diabetes  mellitus  be  continued.  While 
eventually  it  may  be  reasonable  to  approve  the  judicious  use  of  insulin  therapy  for  some 
applicants  seeking  pilot  certification,  the  committee  ccmcludes  that  all  applicants  for 


IV  -  2 


Endocrine  System 

Recommendatians  Conceming  Diabetes  MeUitus 

The  Endocrine  Committee  recommends  that  the  absolute  prohibition  of 
certification  of  individuals  requiring  oral  hypoglycemic  cigents  for  control  of  diabetes 
mellitus  be  lifted.  This  recommendation  is  based  on  the  clinical  experience  of  the 
committee  members  as  well  as  the  medical  literature.  Smith^  states  that  acute  or 
chronic  malnutrition  almost  always  accompanies  the  hypoglycemia  caused  by 
sulfonylureas,  and  that  other  predisposing  factors  for  hypoglycemia  include  advanced 
aget  and  hepatic,  renal  or  adrenocortical  insufficiency.  The  action  of  the  sulfonylureas 
can  be  potentiated  by  alcohol,  salicylates,  sulfonamides  and  othei'  drugs.  The  American 
Diabetes  Association  states:^  *On  rare  occasions  hypoglycemia  is  associated  with  the 
use  of  oral  hypoglycemic  agents,  especially  in  persons  who  have  renal  or  hepatic  disease, 
which  makes  them  more  susceptible  to  the  hypoglycemic  effects  of  sulfonylureas 
(particularly  the  long-acting  and  potent  agent,  chlorpropamide)."  Steel  et  ad,  in  a 
survey  of  automobile  drivers  who  had  noninsulin-dependent  diabetes,  found  an  apparent 
absence  of  hypoglycemic  symptoms  in  that  group. 

Persons  with  diabetes  that  is  adequately  controlled  by  diet  and  oral  hypoglycemic 
agents  should  be  well  informed  about  their  diabetes.  Standards  for  diabetes  education, 
which  are  attached,  have  been  publish<Ki  by  the  National  Diabetes  .\dvisory  Board.  The 
committee  suggests  that  individuals  with  diabetes  requiring  oral  hypoglycemic  agents  for 
control  who  are  permitted  to  fly  under  special  issuance  be  required  to  furnish  proof  of 
having  attended  an  educatioiial  course  that  conforms  to  these  standards. 

The  committee  recommends  that  absolute  prohibition  of  certification  of 
individuals  requiring  insulin  for  control  of  diabetes  mellitiis  be  continued.  While 
eventually  it  may  be  reasonable  to  approve  the  judicious  use  of  insulin  therapy  for  some 
applicants  seeking  pilot  certification,  the  committee  concludes  that  all  applicants  for 


IV  -  2 


Classes  I,  H,  and  III  certificates  be  denied  certification  permanently  until  better 
monitoring  techniques  are  available  for  predicting  the  onset  of  hypoglycemic  reactions. 

This  is  strongly  recommended  because  neuroglycopenic  symptoms  may  develop 
without  warning  in  individuals  taking  insulin,'^  there  is  an  inherent  unpredictability  of 
hypoglycemic  episodes  that  cannot  be  monitored  readily,^  and  the  effect  of 
hypoglycemia  in  combination  with  hypoxia  on  cognitive  fimctions  is  not  known. 

Thereforei  the  committee  concludes  that  it  is  necessary  first  to  substantiate  the 
effectiveness  and  safety  of  the  oral  hypoglycemic  agents  before  insulin  therapy  can  be 
approved  in  the  pilot  population.  The  Federal  Air  Surgeon  should  monitor  carefully  all 
individuals  who  are  given  a  special  issuance  certificate  while  taking  oral  hypoglycemic 
agents,  who  should  report  back  to  the  FAA  at  6-month  intervals  with  a  re-evaluatioa  by  a 
specialist  in  diabetes.  After  two  years  the  Federal  Air  Surgeon,  with  the  assistance  of  a 
panel  of  experts  in  diabetes,  should  review  the  data,  and  either  leave  these 
recommendations  unchanged  or  modify  them,  possibly  to  include  for  special  issuance 
some  individuals  who  are  on  insulin  therapy. 

The  Endocrine  Committee  also  reviewed  and  revised  the  form  for  "Specifications 
for  the  Initial  Evaluation  of  Abnormal  Carbohydrate  Metabolism"  (FAA  8500-17)  and 
"Spr  rificatioos  for  FoUow-up  Evaluation  of  Abnormal  Carbohydrate  Metabolism"  (FAA 
Form  3500-13).  Also  included  in  this  section  are  the  recommendations  of  the  National 
Diabetes  Data  Group^  for  the  interpretation  of  gluc(^  tolerance  test  data,  which  should 
be  used  by  the  FAA  in  its  Initial  asid  follow-up  lustions  of  airmen  with  glucose 
intolerance.  Finally,  acceptable  replacement  therapy  for  other  endocrine  disorders  are 
presented. 
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SPECinCATTONS  FOR  THE  INITEAL  EVALUATION 
OF  ABNORMAL  CARBOHYDRATE  METABOLISM 


It  is  important  that  baseline  values  be  established  for  an  airman  who  is  seeking 
medical  certification,  when  there  is  an  indication  of  distiurbance  of  carbohydrate 
metabolism  from  the  medical  history  or  from  an  abnormal  screening  plasma  glucose 
value.  Prior  clinical  information,  such  as  hospital  records,  laboratory  reports,  and 
outpatient  records,  should  also  be  submitted.  When  this  information  includes  the  data 
listed  below,  and  if  it  is  no  more  than  90  days  old  at  the  time  of  examination,  the  tests 
need  not  be  updated.  Actual  ECG  tracings  should  be  forwarded  with  the  evaluation 
report. 


o  Required  data: 

1.  General  medical  history  and  complaints. 

2.  Family  and  personal  hbtory  related  to  diabetes. 

3.  Height  and  weight,  with  explanation  of  any  recent  changes  in  weight. 

4.  Ophthalmoscopic  examination. 

5.  Vibration,  pain,  position,  light  touch  '  inses  in  the  extremities. 

6.  Cardiovascular  examination: 

a.  History  specific  for  cardiovascular  disease. 

b.  Sitting  blood  pressure  (bvachial  arteries). 

c.  Circulatory  efficiency  in  extremities. 

d.  Standard  IZ-lead  resting  ECG. 

e-  Treadmill  stress  test. 

f.  Blood  lipid  determination  {total  cholesterol  and  triglycerides). 

7.  Report  of  chest  radiograph. 
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8.  Urinalysis  for  specific  gravity,  albumin,  sugau  and  acetone. 

9.  Statement  concerning  present  need  for  insulin  or  other  hypoglycemic 
medication  for  maintenance  of  control.  If  medication  has  previously 
been  required  for  control  of  carbohydrate  metabolism,  the  AME 
should  specify  types  used  and  the  most  recent  date  that  latest 
medication  was  discontinued.* 

10.  Plasma  glucose  determination. 

a.  If  a  prior  "diagnostic"  oral  glucose  tolerance  test  (OGTT)  was 
done,  the  results  should  be  submitted  along  with  current 
fasting  and  2-hour  postprandial  plasma  glucose  test  results  and 
glycosylated  hemoglobin  concentration. 

b.  If  no  prior  OGTT  was  done,  a  current  OGTT  should  be 
submitted  (2-hour). 

Glucose  determination  should  be  performed  on  venous  plasma  in  a 
certified  labwatory.  Capillary  blood  measurements  using  reagent 
strips  with  or  without  reflectance  meters  are  not  satisfactory  for 
diagnostic  purposes.  Fasting  specimens  should  be  drawn  in  the 
morning,  10  to  14  hours  following  the  last  food  intake.  Postprandiai 


•IMPORTANT  NOTE4  Certification  will  be  considered  only  if  adequate  control  can  be 
accomplished  and  maintained  without  use  of  insulin.  If  use  of  insulin  only  recently  has 
betn  dbcontinued,  ccwiitrol  is  to  be  demonstrated  by  fasting  and  2-hour  postprandial  blood 
sugar  tests  taken  at  JO-day  intervals  during  the  previous  90  days.  Control  will  be 
considered  acceptable  when  fasting  plasma  glucose  is  ^140  mg/dl  and  ^60  mg/di  (a 
fasting  plasma  glucose  100  tng/dl  in  a  person  taking  an  oral  hypoglycemic  agent  may 
indicate  excessive  or  inappropriate  use  of  the  sulfonyluresa,  and  is  a  cause  for  review  and 
probable  revision  of  medication),  2-hour  postprandial  glucose  is  17S  mg/dl,  and 
glycosylated  hemoglobin  does  not  exceed  the  upper  limits  of  normal  in  a  given  laboratory 
by  more  than  1%  (in  many  laboratories  the  upper  limit  of  normal  is  7%).  Care  must 
exercised  to  minimise  the  risk  of  hypoglycemia  in  persons  treated  with  oral  agents. 
Prolonged  fasting  or  severe  dietary  restriction  alone  or  In  combination  with  alcohol 
ingestion  must  be  avoided.  Susceptibility  to  may  persist  for  more  than  24 

hours  following  alcohol  ingestion  when  nutritional  status  compromised. 
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blood  samples  may  be  obtained  Z  hours  after  a  mixed  meal  (breakfast 
or  lunch)  containing  75  to  100  g  carbohydrate. 

Oral  glucose  tolerance  tests  should  be  conducted  and  interpreted  as 
described  in  the  reference,  "Office  guide  to  diagnosis  and 
classification  of  diabetes  mellitus  and  other  categories  of  glucose 
intolerance,"  Diabetes  Care  1981;4:335,  which  is  reproduced  below. 

SPECIFICATIONS  FOR  FOLLOW-UP  EVALUATION 
OF  ABNORMAL  CARBOHYDRATE  METABOLISM 

Significant  history  during  interval  since  last  examination. 

Weight,  with  an  explanation  of  any  change  since  last  examination. 
Ophthalmoscopic  examination. 

Vibration,  pain,  position,  light  touch  senses  in  extremities. 

Full  explanation  of  any  problems  in  maintaining  constant  control  of 
glucose  without  use  of  insulin. 

Current  fasting  and  Z-bour  postprandial  plasma  glucose  and 
glycosylated  hemoglobin  determinations.  Glucose  determinations 
should  be  performed  on  venous  plasma  in  a  certified  laboratory. 
Capillary  blood  measurements  using  reagent  strips  with  or  without 
reflectance  meters  are  not  satisfactory  for  diagnostic  purposes. 
Fasting  specimens  should  be  drawn  in  the  morning,  10  to  14  hours 
following  the  last  food  intake.  Postprandial  blood  samples  may  be 
obtained  Z  hours  after  a  mixed  meal  {breakfast  or  lunch)  containing  75 
to  100  g  carbohydrate. 

Blood  pressure  and  any  significant  inte’-im  history  of  cardiovascular 
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symptoms. 

8.  Resting  ECG.  For  first  and  second  class  applicants  over  age  40  years, 
a  more  thorough  cardiovascular  assessment  is  to  be  made  annually^ 
including  an  appraisal  of  circulatory  efficiency.  A  treadmill  test  is 
required  every  two  years  unless  it  is  medically  contraindicated.  The 
treadmill  protocol  should  be  attached  to  the  evaluation. 

9.  Evidence  of  normal  renal  function  initially  and  on  a  yearly  basis 
thereafter  (BUN<^25  mg/dl  or  creatinine  ^1.5  mg/dl). 

Control  will  be  considered  acceptable  when  fasting  plasma  glucose  is  ^140  mg/dl 
and  60  mg/dl  (a  fasting  plasma  glucose  C!  100  mg/dl  in  a  person  taking  an  oral 
hypoglycemic  agent  may  indicate  excessive  or  inappropriate  use  of  the  sulfonyluresa,  and 
is  a  cause  for  review  and  probable  revision  of  medication),  2-hour  postprandial  glucc^ 
i3<r  175  mg/dl,  and  glycosylated  hemoglobin  does  not  exceed  the  upper  limits  of  normal 
in  a  given  laboratory  by  more  than  1%  (in  many  laboratories  the  upper  limit  of  normal  is 
7%).  Care  must  be  exercised  to  minimize  the  risk  of  hypoglycemia  in  persons  treated 
with  oral  agents.  Prolonged  fasting  or  severe  restriction  alone  or  in  combination  with 
alcohol  ingestion  must  be  avoided.  Susceptibility  to  hypoglycemia  may  persist  for  more 
than  24  hours  following  alcohol  ingestion  when  autritional  status  compromised. 

Recomgiv'.adatiocs  Cooceroisg  Hypoglycemia 

A  diagnosis  of  hypoglycemia  should  not  be  made  in  the  absence  of  neuroglycopenic 

results  that  are  comfirmed  by  plasma  glucose  levels.  Symptoms  in  the  fasting  state  in 

conjunction  with  a  fasting  plasma  glucose  of  C50  mg/dl  suggests  hypoglycemia  of  an 

c.  ganlc  cause,  and  further  evaluation  is  indicated.  A  history  of  hypoglycemia  ma'-  oot  be 

disquahfving  if  appropriate  educational  and  dietary  measures  have  alleviated  the 
7 

symptoms. 
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Recoirioeiuled  Replacement  Therapy  for  lodiriduals  with  Endocrine  Deficiencies 


Disease  or  Condition 
A.  Addison's  disease 

(primary  adrenal  insufficiency) 


B.  Secondary  adrenal  insufficiency 

C.  Hypothyroidism,  primary  or  secondary 


D.  Hypoparathyroidism 


13  mg/m^/d  or  approx  20 
mg  a.m.,  10  mg  p.m.  (may 
substitute  prednisone  5  mg 
a.m.,  2.5  mg  p.m.;  or 
cortisone  25  mg  a.m.,  12.5 
mg  p.m.) 

2.  Florinef  (9  -fluorohydro- 

cortisone)  0.05  to  0.10  mg  qd 

same  as  for  primary  adrenal 
insufficiency  but  without  Florinef 

L-thyroxiae  0.05H)-20  mg  qd 
(usual  replacement  dose  is  0. 1 5  mg 
qd) 

Vitamin  D,  5C, 000- 100,000 
U.S.P.  units/d  (may  substitute  1,25- 
dihyv.oxyvitamin  D  (Rocaiirol) 
0.25-2-0  meg  qd  (usual  dose  is  0.25- 
0.50  meg  qd) 
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NOTE:  During  the  dosage  titration  period  with  Rocaltrol,  serum  calcium  levels  should  be 
obtained  at  least  once  weekly  and  medication  should  be  discontinued  immediately  s  ^ 
hypercalcemia  is  noted.  Once  a  stable  serum  calcium  is  achieved,  patients  should  be 
followed  at  least  every  3  months  with  serum  calcium  determinations. 


E.  Diabetes  insipidus  1.  DDAVP  (desmopre? 

acetate)  0.05  t~  '5^3  mi  qd 
intrainasaily  in  ,.^1  doses 
(may  substitute  pitressin- 
tannate-in-oil  1.0  mi  deep 
intramuscular  injection  q  24- 
72  hr) 

2.  Diapid  (Ij'pressin)  1-2  sprays 
in  each  nostril  may  be  used, 
but  the  effect  is  usually 
brief  and  must  be  repeated 
every  4-6  lir 
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O  , 

'4^fSce  Guide  to  Diagnosis  and  Classrficaidc 
of  Diabetes  Mellitus  and  Other  Categories  o 

Glucose  Intolerance 


I  Associated  with  Glucose  Intolerance 

A.  Diabetes  Mellitus  (DM) 

1.  Type  1.  In$uiin*Depender.r*T>-pe  (IDDM)  Ke¬ 
tosis  Prone.  Insulin  dencimc  due  to  islet  cell 
loss.  Often  associated  with  specific  HLA  tyyes, 
with  predispcsiticn  to  viraF  insulitis  or  autoin- 
mune  (iilet  cell  antibody)  phencmena.  Cccu.*s 
at  any  age,  common  in  ycath. 

2.  Type  11. N*on-In5uiin-Deper.der.t-T>pe (NIDDM) 
Ketosis  Resistant.  Mors  tnpucn:  in  adults  but 
occurs  a:  any  age.  Majonty  are  oven^eipht.  Niay 
be  sesn  in  family  asgrepates  as  an  autosomal 
dominant  genetic  trait.  May  require  insulin  for 
hyperslycenia  during  sriess. 

3.  Diabetes  As.'^uciared  with  Cerain  Conditiorts  or 
Syndromes.  Hyperglycemia  occurring  in  telstion 
to  other  diS'rase  states.  Pancreatic  diseases,  drug- 
or  chemical-induced  dubetes,  endocrinop- 
athies,  insulin  receptor  disorders,  certain  genetic 
syndromes. 

B.  Impairi'd  Glucose  Tolerance  (3GT).  Abnormality  in 
glucose  levels  intermediate  ben^een  norsnal  and 
overt  diabetes.  May  "worsen  lo  diabetes,”  improve 
toward  normal,  or  remain  unchanged  on  serial  test¬ 
ing. 

C.  Gesmtional  Diabetes  (GDM).  Glucose  intolerance 
with  recognition  of  onset  during  pregnancy. 

11.  Criteria  for  Dtatmosis 

A.  Diabetes  .Mcllirus— Adult 

1.  Unequivocal  elevation  of  plasma  glucose  (i2CC 
mg/dl)  and  classic  symptems  of  diabetes  i.".cl;:d- 
ing  po!ydtp',i.i.  pjiyuric,  poii7hagia.  and  we;jh: 
loss. 

2.  Fasting  p!a«nta  glucose  a  140  nr.g'dl  cn  nvo  oc¬ 
casions. 

3.  Fa>;ir.g  pla»:;tn  glucose  <  1-0  njt'JI  and  2-h 
plasma  glucose  2;  2C0  med!  with  one  tntersen- 

•'.'iTpjfeJ  frof  "Clssiifi.-atian  of  DFi  and  Other  CsrecaHi*  ri 
C’xjie  lr.!:v  .fjnce,"  lij*  Sstiana!  u'lirfes  Dsu  Ot.”-/,  Siti, 
'*■>  C,  R.  yha-'.jn.  M  O.,  I.  L.  J-f.D..  .'.miric.m  Oij- 

Ai-oeution  Suii>ii.'*  Ccnmitiee,  ;Aisuary  IvoO. 


Ing  value  3e  200  ir.g/d!  following  a  7i-g  gluc  -‘ . 
load  (OGTT). 

B.  Impaired  Glucose  Tolerance  (IGl ) 

Fasting  plasma  g!uce«c  <  14C  mr'dl  and  --h  plirr: 
glucose  Is  140  rr.ir'cl  and  <  203  tn^'dl  ■- .-j;  crie  '  * 
tsr.-cning  vslue  *:  200  ing'di  toilowlr.j  a  75-g 
cose  load. 

C.  Ccstsrional  Diabetes  (GDM)  ^1^ 

Crireria  of  O'SuIIivsr..  Tivo  or  .more  c; 

plasma  glucose  concen'^rcrior./  '.ue:  c: 

using  a  ICO-g  gicccsc  bad;  r?C  1C5  m;  dl;  !-!•.  i  • . 

mg/'di;  2-h  165  mg'd!;  3-h  145  rr.g’c'!, 

D.  Diabetes  Meilims— Children 

!.  Classic  symptomr  (ree  aiult)  ^^:*h  r.n;:.- 
plasma  glucose  a:  200  nip'dl. 

2.  Fasting  plasma  glucose  <  140  r.;p  and  2 
OGTT  and  one  ir.ters'cning  value  2;  22C  r. .  . 
(use  1.75  g/Iig  to  maximum  of  Ta-g  kI-’;;  . 
load). 

III.  Normal  Glucose  Values — Monprejnant  Acclts 

FPC  ts  115  mpMl:  2-h  FG  <  143  mcci.  CC'Tr  va’.-i. 
between  eero  time  an.-  2  h  FG  <-200  mj.  d..  I  bisma  r 
cose  concenr.ti:*oPS  absvc  these  values  tu;  'r.>lw-.v  • 

listed  for  dikbercs  or  IGT  are  net  i;ir.gr.'!i:;c  for  tr.c- . 
conditions. 

TiW  following  terms  have  bc.;n  eliminated:  Ijrc'it. 
clinical,  and  chemical  Jiateies  n-.eibtvs:  p.-ed;.iV.-v, 
potential  diabetes;  adult-onset,  inafurttv-onsit.  i-.-td  .  . 
venile-enset  diabetes. 

IV.  limruciio.ts  for  Giucote  Tolerance  Tejtir.c 
Ordinarily  giucosu  tolerance  testinj  is  not  rec. 
mended  in  the  folbwsni:  circiimswr.cc*:  (U  fci'ir.;  •• 
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TO:  Chairaen  of  tha  Board,  Presidents,  and  Executive  Directors  of 

Affiliate  Associations 

Gordon  T.  Stulberg 
Chaiman  of  the  Board 

SUBJECT:  Ai^IERICiJi  DIABETES  ASSOCIATIO:.*  SCPLOlTiEUT  POLICY  STATDCC’.T 


The  Ar.srlcan  Diabetes  Association  policy  on  er.ploj'r.ent  states  that,  "Any 
d Tabetic,  vhather  insulin-dependent  or  ntn-insulin -dependent,  shs'uld  be 
eli.^ible  for  any  er.ploycer.c  for  vhich  he  cr  she  Is  individually  qualified. 
This  policy  is  consistent  t>*ich,  and  supports  the  Federal  Rehabilitation 
Act  and  r.ost  state  lavs  and  iteportant  court  decisions.  It  isplies  that 
there  should  be  Individual  censideracion' of  each  candidate  for  ectplojccent , 
avoiding  blanket  policies  vith  regard  to  people  vith  diabetes. 

I'l-'.e  policy  is  also  consistent  with  the  follovlng: 

1.  Diabetas  as  ciich  should  not  exclttde  a  person  frotr^cRployaent. 

2.  Individual  jobs  and  individual  people  vith  diabetes  should 
be  considered,  weighing  such  factors  as  treetr.ent  reginen, 

(dicZt  oral  hypcglycealc  agents,  insulin),  presence  of 
cor:plica cions  of  diabetes,  and  specific  job  rcquirev.ents 
or  hazards. 

•  ^  * 

«  . 

In  connection  vith  this  policy,  it  should  be  noted  that: 

1.  Phyriciens  should  cxeaine  eaployees  to  determine  whether 
individual  factors,  such  as  a  history  of  severe  insulin 
reactions  (with  Impaired  r.er.tacicn) ,  or  irtpairfd  vision  • 
will  csntraindicc.ee  certain  job  situations. 

2.  Intensive  efforts  are  necessary  to  educate  physicians  i:i 
evaluating  the  work  each  individual  with  diabetes  is 
capable  of  perfortring. 

3.  Public  education,  especially  c5  employers.  Is  also  Irpor- 
C-ant  to  opti-ilce  utlliactic::  of  tho  person  with  diabetes 

,  in  tlie  workplace. 


Approved  by 

/-■.cricon  Ei.-.Leres  Ar.-tcciatie;: ,  Ins. 
E.vnrd  cf  Li  rectors 
'ptbruary  22,  !934  •  . 


i,V  •  10c 


National  Standards  for  Diabetes 
Patient  Education  Programs 

Nottorwl  DkJbates  AcMsory  Board  November  1983 


NMtiontl  etmniardg  for  disbotes  patient  education  programs 
have  been  endormod  by  the  tfational  Diabetes  Advisory  board. 
These  standards  were  developed  under  the  auspices  of  the 
Board  and  in  collaboration  *f*th  the  American  Association 
of  Diabetes  Educators,  American  Diabetes  Association, 
Centers  for  Disease  Control,  Diabetes  Research  and  Trainr 
ing  Centers,  International  Diabetes  Center  (Minneapolis) , 
Juvenile  Diabetes  Foundation,  and  National  biabetes  Inform 
mat  ion  Clearinghouse, 

This  stateaont  presents  the  rationale  for  the  standards  and 
a  plan  for  their  iiapleaontation.  It  includes  a  summary  and 
description  of  the  standards  and  a  tabular  presentation  for 
easy  reference. 


The  Need  for  National  Standards 


Major  strides  have  been  made  in  the  treatment  of  diabetes  during 
the  last  decade  as  a  result  of  biomedical  research r  technological 
advances,  and  improved  application  of  currently  available  knowledge 
and  resources.  Dramatic  increases  in  our  knowledge  of  effective  ap¬ 
proaches  to  prevention  of  some  of  the  complications  of  diabetes  include 
better  methods  to  assess  and  control  blood  glucose.  It  is  now  possible 
to  limit  the  severity  of  some  long-term  effects  of  the  disease  and  thus 
reduce  its  medical,  social,  and  economic  impact. 

Several  barriers,  however,  still  preclude  the  widespread  availabil¬ 
ity  of  preventive  approaches  in  self-care.  These  barriers  include  lack 
of  patient  and  provider  knowledge  about  diabetes,  inadequate  reimburse¬ 
ment  policies,  and  lack  of  coordination  among  key  components  of  the 
health  care  system.  One  major  impediment  has  been  the  lack  of  national 
standards  to  assure  that  the  education  provided  to  people  with  diabetes 
is  of  an  acceptable  quality  and  appropriate  for  the  individual. 


The  National  Diabotes  Advisory  Board,  in  collaboration  with  experts 
from  within  and  outside  the  diabetes  '•ommunity,  has  developed  national 
standards  for  diabetes  patient  education  programs.  These  standards 
establish  specific  parameters  against  which  programs  can  measure  them¬ 
selves.  The  standards  are  rigorous  enough  to  be  acceptable  to  the 
diabetes  community,  yet  flexible  enough  to  be  practical  for  the  primar^S^!^ 
care  community.  They  are  applicable  in  any  health  care  setting.  The 
Board  encourages  adoption  of  these  standards  by  all  diabetes  patient 
education  programs.  jr, 
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National  Plan  for  Implementation  of  the  stanaaras 

The  National  Diabetes  Advisory  Board  (NDAB)  is  mandated  by  Congress 
to  oversee  the  Long  Range  Plan  to  Combat  Diabetes,  in  addition  to  its 
advisory  role,  the  Board  has  come  to  serve  as  a  forum  through  which  the 
diabetes  community  can  focus  on  common  needs  and  problems  and  share  in 
their  solutions.  Through  a  series  of  workgroups,  the  Board  and  coopera¬ 
ting  organizations  determined  that  the  availability  of  the  standards 
would  be  enhanced  by  a  process  to  ensure  their  widespread  application. 
They  are  therefore  developing  a  national  system  of  recognition  for  dia¬ 
betes  patient  education  programs  that  meet  the  standards.  Recognition 
is  a  voluntary  process  through  which  programs  meeting  the  standards  are 
formally  identified  for  a  level  of  performance,  integrity,  and  quality 
entitling  them  to  the  confidence  of  the  community  they  serve.  The 
process  is  flexible  enough  to  apply  to  programs  that  conform  to  other 
standards,  provided  the  other  standards  adhere  to  the  national  consen¬ 
sus  standards  or  are  modified  to  do  so. 

$ 

The  standards  and  the  recognition  process  will  be  pilot  tested 
during  1984  and  1985.  Pilot  testing  will  be  conducted  under  the  aus¬ 
pices  of  a  Board-appointed  steering  committee  consisting  of  representa¬ 
tives  of  the  diabetes-related  organizations  involved  with  the  Board  in 
the  development  of  both  the  standards  and  the  recognition  process. 

These  organizations  include  the  American  Association  of  Diabetes  Educa¬ 
tors,  American  Diabetes  Association,  Centers  for  Disease  Control,  Dia¬ 
betes  Research  and  Training  Centers,  International  Diabetes  Center 
(Minneapolis),  Juvenile  Diabetes  Foundation,  and  National  Diabetes 
information  Clearinghouse.  The  results  of  the  pilot  testing  will  form 
the  basts  for  modifications  in  the  standards  and  for  any  required 
adjustments  in  the  recognition  process  prior  to  nationwide  implementa¬ 
tion.  Support  materials  will  be  available  to  provide  diabetes  patient 
education  programs  with  additional  information  on  (1)  how  to  meet  the 
standards,  (2)  how  to  initiate  or  upgrade  a  program  to  meet  them,  and 
(3)  how  to  apply  for  recognition. 


Summary  and  Description  of  the  Standards 

Diabetes  is  a  serious  and  common  disease  that  is  treated  directly 
or  indire-tly  in  practically  every  health  care  facility  in  the  nation, 
regardless  of  size  or  location. 

In  chronic  diseases,  especially  diabetes,  patients  are  required  to 
assume  a  major  share  of  responsibility  for  their  own  care.  Only  an  in¬ 
formed  and  well-motivated  person  who  has  the  support  of  the  primary  health 
care  provider  can  carry  out  this  responsibility  effectively.  Evidence 
is  growing  that  inadequate  patient  knowledge  results  in  multiple  hospital 
admissions,  excessive  use  of  emergency  rooms,  unnecessary  medication,  and 
a  high  incidence  of  long-term  complications  of  diabetes,  all  of  which 
increase  human  suffering  and  escalate  the  costs  of  care.  Studies  test¬ 
ing  patient  education  as  the  variable  component  of  the  treatment  regimen 
have  shown  consistent  reductions  in  these  measures.  Education  for  self- 
care  is  therefore  recognized  to  be  a  fundamental  component  of  quality 
treatment  for  the  individual  with  diabetes. 
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At  the  present  time«  both  the  quantity  and  quality  or  eaucoLiv^n 
offered  to  people  with  diabetes  vary  considerably  in  the  United  States. 
Experience  in  other  fields  has  demonstrated  the  ability  of  uniform 
standards  to  improve  the  quality »  effectiveness,  and  availability  of 
programs.  It  id  hoped  that  the  implementation  of  national  standards 
will  result  in  increased  access  to  this  fundamental  component  of  treat¬ 
ment  by  stimulating  adequate  reimbursement  for  diabetes  patient  education. 

The  diabetes  patient  education  standards  consist  of  10  components 
that  will  enable  an  institution  to  establish  a  new  program  or  modify  an 
existing  one.  Each  standard  offers  the  flexibility  required  to  tailor 
a  patient  education  program  to  the  type  of  diabetes,  its  duration,  and 
the  life-stage  of  the  diabetic  person.  Many  of  the  standards  are  over¬ 
lapping,  reflecting  the  interdependence  among  all  components  of  an 
effective  diabetes  education  program. 

1.  Needs  Assessment.  A  successful  program  is  the  product  of  a 
flexible  policy  based  upon  the  needs  of  the  community  it  is  intended 
to  serve.  Since  the  diabetes  caseload  varies  from  one  institution  to 
another,  each  institution  should  assess  its  own  needs  and  match  its 
resources  to  the  needs  of  its  caseload.  The  needs  assessment  should  be 
performed  initially  to  guide  the  management  of  the  program  and  to  form 
the  basis  for  program  planning.  It  should  be  a  continuing  process  that 
will  allow  the  program  to  adapt  to  changing  service  requirements.  In 
addition  to  the  needs  of  the  program, , the  needs  of  the  individual  pa¬ 
tient  should  be  assessed  to  provide  the  basis  for  the  instructional 
program  offered  to  each  patient.  The  person  with  diabetes  is  recog¬ 
nized  to  be  an  equal  partner  in  all  aspects  of  the  educational  process. 

Planning.  Planning  is  an  essential  component  of  a  diabetes 
patient  education  program.  The  planning  process  should  describe  the 
program's  goals  and  objectives,  target  audience,  setting  (inpatient, 
outpatient),  pat ient-ref errel  mechanisms,  procedures,  and  evaluation 
methods.  The  planning  process  should  be  a  cooperative  effort  involving 
people  with  diabetes  as  well  as  health  professionals. 

3,  Program  Management.  Effective  management  is  required  to  im¬ 
plement  a  pa t i e n t~  ed u c a t i on  program.  A  variety  of  health  care  profes¬ 
sionals  is  involved  in  the  total  care  of  people  with  diabetes.  Clear 
lines  of  authority  and  efficient  systems  for  communication  should  be 
established  among  everyone  involved  in  the  program.  The  ultimate  re¬ 
sponsibility  for  all  aspects  of  program  management  ehould  rest  with 
one  person  designated  as  the  program  coordinator.  In  addition,  an 
advisory  committee  should  be  established  to  assist  the  coordinator  and 
other  members  of  the  program  staff  in  setting  policy  and  managing  the 
program. 

4.  Communication  and  Coordination.  Several  levels  of  communica¬ 
tion  are  essential  to  the  effective  coordination  of  the  program, 
physician  leadership  and  participation  are  necessary  to  ensure  the 

i"*<  rgration  of  patient  education  into  the  treatment  regimen.  A  physi- 
c,>^^  should  be  Identified  to  serve  as  the  liaison  between  the  education 
program  coordinator  and  the  medical  staff.  In  addition,  the  institution 
should  maintain  regular  channels  of  communication  with  its  staff  and 
the  community  it  serves  to  Inform  diabetes  patients  and  their  families 
about  the  availability  of  the  program.  All  Information  on  the  patient  *^>>> 
educational  experience  should  be  incorporated  into  the  medical  record. 
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At  the  present  time,  both  the  quantity  and  quality  or-  eau  ua  L  xi^Ti 
offered  to  people  with  diabetes  vary  considerably  in  the  United  States. 
Experience  in  other  fields  has  demonstrated  the  ability  of  uniform 
standards  to  improve  the  quality,  effectiveness,  and  availability  of 
programs.  It  Lti  hoped  that  the  implementation  of  national  standards 
will  result  in  increased  access  to  this  fundamental  component  of  treat*- 
ment  by  stimulating  adequate  reimbursement  for  diabetes  patient  education. 


The  diabetes  patient  education  standards  consist  of  10  components 
that  will  enable  an  institution  to  establish  a  new  program  or  modify  an 
existing  one.  Each  standard  offers  the  flexibility  required  to  tailor 
a  patient  education  program  to  the  type  of  diabetes,  its  duration,  and 
the  life-stage  of  the  diabetic  person.  Many  of  the  standards  are  over¬ 
lapping,  reflecting  the  interdependence  among  all  components  of  an 
effective  diabetes  education  program. 


1.  Needs  Assessment.  A  successful  program  is  the  product  of  a 
flexible  policy  based  upon  the  needs  of  the  community  it  is  intended 
to  serve.  Since  the  diabetes  caseload  varies  from  one  institution  to 
another,  each  institution  should  assess  its  own  needs  and  match  its 
resources  to  the  needs  of  its  caseload.  The  needs  assessment  should  be 
performed  initially  to  guide  the  management  of  the  program  and  to  form 
the  basis  for  program  planning.  It  should  be  a  continuing  process  that 
will  allow  the  program  to  adapt  to  changing  service  requirements.  In 
addition  to  the  needs  of  the  program, , the  needs  of  the  individual  pa¬ 
tient  should  be  assessed  to  provide  the  basis  for  the  instructional 
program  offered  to  each  patient.  The  person  with  diabetes  is  recog¬ 
nized  to  be  an  equal  partner  in  all  aspects  of  the  educational  process. 

2,  Planning.  Planning  is  am  essential  component  of  a  diabetes 
patient  education  program.  The  planning  process  should  describe  the 
program's  goals  and  objectives,  target  audience,  setting  {inpatient, 
outpatient),  patient-referrel  mechanisms,  procedures,  and  evaluation 
methods.  The  planning  process  should  be  a  cooperative  effort  involving 
people  with  diabetes  as  well  as  health  professionals. 


3.  Program  Management.  Effective  management  is  required  to  im¬ 
plement  a  patient  education  program.  A  variety  of  health  care  profes¬ 
sionals  is  involved  in  the  total  care  of  people  with  diabetes.  Clear 
lines  of  authority  and  efficient  systems  for  communication  should  be 
established  among  everyone  Involved  in  the  program.  The  ultimate  re¬ 
sponsibility  for  all  aspects  of  program  management  should  rest  with 
one  person  designated  as  the  program  coordinator.  In  addition,  an 
advisory  committee  should  be  established  to  assist  the  coordinator  and 
other  members  of  the  program  staff  in  setting  policy  and  managing  the 
program. 


4.  Communication  and  Coordination.  Several  levels  of  communica¬ 
tion  are  essential  to  the  effective  coordination  of  the  program, 
physician  leadership  and  participation  are  necessary  to  ensure  the 
i'*  ?gration  of  patient  education  into  the  treatment  regimen.  A  physi- 
c.>^^  should  be  Identified  to  serve  as  the  liaison  between  the  education 
program  coordinator  and  the  medical  staff.  In  addition,  the  institution 
should  maintain  regular  channels  of  communication  with  its  staff  and 
the  community  it  serves  to  inform  diabetes  patients  and  their  families 
about  the  availability  of  the  program.  All  information  on  the  patient 
educational  experience  should  be  incorporated  into  the  medical  record. 
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5.  Patient  Access  to  Teaching.  It  should  be  the  policy  of  the 
institution  to  facilitate  access  to  patient  education  for  the  target 
audience  specified  in  the  plan.  This  is  promoted  by  a  conunitment  to 
routinely  inform  both  patients  and  staff  about  the  availability  and 
benefits  of  patient  relf-care  programs.  Diabetes  patient  education 
should  be  regularly  and  conveniently  accessible,  and  the  instructional 
program  should  be  able  to  respond  to  patient-initiated  requests  for 
information.  The  program  permits  referral  by  health  professionals, 
health  care  agencies,  or  individual  patients.  The  instructional  design 
encourages  active  patient  participation. 

6.  Content/Curriculum.  The  individual  patient's  needs  assessment 
provides  the  basis  for  the  instructional  program  offered  to  each  patient. 
The  assessment  should  be  documented  and  should  include  all  relevant 
information  regarding  the  patient's  treatment,  education,  and  support 
systems.  Responsibility  for  various  facets  of  the  assessment  can  be 
divided  among  the  instructional  team  members.  Curriculum  and  instruc¬ 
tional  materials  should  be  appropriate  for  the  specified  target  audience, 
taking  into  consideration  the  type  and  duration  of  diabetes  and  the  age 
and  learning  ability  of  the  individual.  Both  curriculum  and  available 
community  resources  should  be  reviewed  and  updated  periodically.  The 
institution  should  provide  the  program  with  adequate  space,  personnel, 
budget,  and  materials. 

7.  Instructor.  Qualified  personnel  are  essential  to  the  success 
of  a  diabetes  patient  education  program.  Each  institution  should  be 
responsible  for  identifying  and  evaluating  its  instructors.  Instructors 
should  be  skilled  professionals  with  recent  experience  and  training  in 
both  diabetes  and  educational  principles.  The  number  of  instructors 
should  be  proportional  to  the  caseload  requirements.  Instructors  should 
be  allotted  sufficient  time  to  complete  the  instructional  program. 

8.  Followup.  Followup  services  are  important  because  diabetes 
requires  a  lifetime  of  proper  care.  The  institution  should  provide 
followup  services  that  include  periodic  reassessment  of  the  patient’s 
knowledge  and  skills  and  should  offer  supplementary  educational  services 
when  warranted.  Written  communication  between  the  program  staff  and 

the  primary  care  physician  is  essential  for  ongoing  identification  of 
the  patient's  needs.  This  is  especially  appropriate  in  regard  to 
referral  for  early  diagnosis  and  treatment  of  the  complications  of 
diabetes.  Referral  to  community  resources  may  also  provide  ongoing 
support  for  long-term  psychosocial  needs  and  behavioral  modification 
skills.  If  a  patient  changes  care  settings,  the  Institution  should 
request  the  patient's  permission  to  send  his/her  records  to  the  new 
health  care  setting. 

9.  Evaluation.  The  institution  should  review  the  educational 
program  periodically  to  ascertain  that  it  continues  to  meet  the  national 
standards.  This  review  should  be  conducted  by  the  advisory  committee. 

The  results  of  this  review  should  be  utilised  in  subsequent  program 
planning  and  modification.  An  assessment  of  each  patient's  needs  and 
progress  should  also  be  conducted  at  regular  intervals. 

10.  Documentation.  Program  planning  and  evaluation  should  be 
documented  to  provide  the  basis  for  future  program  development  and 
modification.  All  information  about  the  patient's  educational  experi¬ 
ence  should  be  documented  In  the  patient's  medical  records,  as  should 
communication  among  treatment  and  education  professionals. 
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NationaJ  Standards  for  Diabetes  Patient  Education  Proarams 

Thla  Ubl«  ^raaeati  tit*  ataadardi  it  ■  fora  for  •••;  roftrooet.  leandorda  ap^lleabla  to  tha  ftcllltT  offarlaj 
tha  rrograa  ara  daalgnatod  ‘loatieutloo  atandarda’  and  ara  aaparatad  (roa  thOM  applicabla  to  tha  aducatloo 
grograa  Itaalf,  atiich  ara  daatfaatad  'grograa  ataadarda.* 


coMao^i 


tba  loatltutlon  aball  aaaaaa  Ita  diabaclc 
caaaload  to  dataralna  tha  allocatloa  of 
HtaooiMl  tad  raaoureaa  to  taraa  tha  taatruc- 
Clooal  aaada  of  tha  caaaload. 

Thara  ahall  ba  a  raaaoeabla  aateh  bataaan 
caaaload  raquiraaMott  aad  raaoureaa  alloeatad. 


a  da  ladlriduallsad  od  dacuaaatad  OBfOlag  aaaaaa- 
aant  of  aaada  ahall  ba  daroloyad  «lth  tha 
gatlaat'a  gartieigacloa.  Tbla  aball  laeluda 
aadlcal  hlatory.  praaant  haalth  atatoa,  gravloua 
dtabataa  adacatloo,  haalth  aanrleaa  atlliaatloo, 
taaoclatad  aadlcal  cooditlooa  or  rlak  faetora, 
dlabatoa  kaowladga,  aklllt,  attltodaa,  aalf- 
aaaataaant,  Idaotlflcatloo  of  aupport  ayataa, 
barrlara  to  laaralog.  aad  floaaclal  atatua. 

a  Tha  aaada  aaaaaaaaat  ahall  ha  tha  baalt  for  tba 
aducatloo  grograa  dallrarad  to  aaeh  gatlaat. 


Tha  Inatltutloo  ahall  hava  a  trrlttao  K^lcy 
that  affiraa  patlaot  aducatloo  aa  to  lotogral 
cooponanc  of  guallt;  dlabatoa  cara. 


Tha  partlcliMata  la  glaaoliig  ahall  Includa 
haalth  prefaaalooalo  lovolvad  In  tha  earn  and 
aducatloo  af  pataoaa  with  dlabatoa  aad  paraooa 
with  dlabataa  aad  thalr  faalllaa. 

Tha  plaaelog  procaaa  aball  daflna  (la  ordar}t 


a)  /rograa  goala  aad  objactlwaa 

b)  Targat  audlaoca 

c)  Trograa  aattlng 

d)  Fatlaat  accaoa  aaehanlaaa 
a)  Inatrwetloaal  aathoda 

f)  gaaourca  ragulrtaanta 
|)  Tatloat  fellcMMp  aaehanlaaa 
h)  gaaluatloo 


a  A  eoarunator  aball  ba  daolgbatad  and  raapotf 
albla  for  all  aapocta  of  tha  prograa. 

a  Tba  organ laatloaal  ralatloaahlpai  lloaa  of 
authority ,  atafflag.  aad  oporatloaal  pollclaa 
ahall  ba  ^fload. 

t 

a  A  ataadtag  adrlaory  coaaltcaa  with  both 

aadlcal  aad  eoaoualty/eeaauaar  ragraaantaCioo 
uhall  ba  aatabllahrd. 


a  A  ybywielao  chall  ba  lAtttlflad  to  oar«w  aa 
llataoo  batwaan  tha  grograa  coordinator  aad 
tha  aadlcal  ataff. 

•  Tha  taaeleutloa  ahall  ragularly  Infora  Ita 
acaff  aad  tht  patlanta  (aad  rotaaclsl 
patlanta)  It  aOrraa  of  tbc  aydlablllty  of 
Itt  dlobotao  patlaat  aducatloo  prograa. 


All  lafomatloo  about  tha  yatlaat'a  educational 
aaparlonea  ahall  ba  pcruanaatly  Incoryoraead 
late  ehc  yatlaot'a  (aadlcall  racorda  aalntalnad 
by  tha  InatlCtttlOft. 

Tha  rala  of  aach  adueation  taaa  asabar  ahall 
ba  elaarly  daftaad,  and  tha  latarcoaaunlcatloo 
bottaaao  aach  aball  ba  docuaaocad  in  tha  pa- 
ciaat'a  racord. 


Tha  apyllcaat  laatltutloa  ahall  bar#  a  policy 
to  Infora  patlaata  reutlaaly  about  tha 
banaflta  and  awallablllty  of  patlaat 
aducatloo. 


a  Tbara  ahall  ba  wrltton  tvldaaca  of  coordloa- 
tloo  bttwtaa  dlffarant  cart  aattlagi. 


a  Tba  pregraa  ahall  ba  ragularly  and  coovaalaaely 
arallabla. 

a  The  prograa  shall  ba  raopoaalra  to  patlaat- 
laltlatad  raauaata  far  laferanttaa  aad/or 
partlelpatlaa  ta  eba  prograa* a  aetlaitlaa. 


COMMiCKn 


rmcmos 


MNuNon 


TiM  loatlCutloe  sImII  provld*  >Me«i  ^raooMl, 
tu4gct,  and  iMtnietloiul  aatarlala  a^uata 
for  ciM  frograa. 

iaMaoaaac  of  availakla  caaaoalty  raaourcta 
ahall  ka  yarfocM^  H^to^lcally. 


Tb«  laatltatlofl  shall  Ifantlfy  agoroprlats 
iBstruetlottsl  Hroaoaal  sii4  saesrtala  Chair 
eoaaotcoca. 

Ths  ttiabars  of  portonaol  t4it-4tiflt4  ahall  ba 
Ottltahla  far  cha  flahotle  casaloa4  althlo  tha 
iaacleutloo. 

Oaslfoatloo  of  tlaw  for  t4aBttfla4  lascructora 
shall  ha  ay^ro^rlact  to  aecaagllah  cha  aacaa* 
satip  afucatlooal  ohJacClaaa. 


IHa  laarlcatloa  ahall  craaaale  cha  a^ucatlooal 
racord  to  ethar  sf^rogrlata  haalth  cars 
aattlQC*  ahaa  a  ^tlaot  traasfara  hla  or  bar 
cars  raapooslMliClaa. 


a  Tha  laaelCuCloa  ahall  ravlaw  oorlodleallT  cha 
^rforaaaca  of  tha  laatruccteaal  arofrao  aad 
aacartale  that  It  coatlftaea  to  aaat  aactoaal 
ataodarda. 


a  Dm  progria  shall  ha  aapabla  of  cffarlag  lafor- 
aaclee  oa  aaeb  of  too  follMrlog  coetaat  ttaaa 
as  aaadadt 

a)  Csoaral  ftcca 

k)  Payeholagl.ll  a^Joataaat 

e)  faally  la«o;v«'aai>t 
d)  Ihitrfttiua 

a)  fasrclVi 

f)  Nadlcatloac 

l)  lalacloMhlp  hacvaaa  autrlttoa/aMrclsa/ 

■sdlcatloa 

h)  Noalcsrlsg 

1)  ■ypargly^a.'.a  aad  hfpoglyeiaal^ 

j)  lllasaa 

k)  Coaplleatloofi  trsst,  rahabllltaca) 

l)  lyglaBa 

a)  Bsaafits  aad  raspooslUllclos  of  cars 
a)  Dsa  of  haalth  cars  syscaaa 
a)  Coaaualty  raaoureaa 

a  Tha  laatltutlOQ  ahall  spaclfy  the  aechaalsa 
by  ahlch  tha  currlculua  shall  ba  rsTloaad, 
apfrorad,  aad  apdatad. 


a  laatraccora  (haalth  profaaalooals  sad  othars) 
ahall  ba  part  of  a  coapra^Maalra  cars  aad 
adwcatloo  prograa. 

a  laatruetora  shall  bars  racaac  asparlanct  aad 
tralalag  la  dlabataa  aad  kaooltdgo  aad  shills  la 
aducatloaol  prlaclplas  aad  thalr  appllcacloa. 


a  Tha  progTsa  shall  prevlda  followup  aarrlcaa 
far  thoaa  par.faota  who  with  to  aalntala 
coocleulty  of  aiZucatloe  wlthlo  tha  laatlcw* 
Cloa.  Thaaa  aarrleaa  ahall  laeludat 

a)  Periodic  raaaaaaaaaat  of  k-aowladga  sad 
ahllla 

b)  Tlaaly  raadwcatlen  Kasad  oo  rcatiaataaot 
e)  CoMuntcatloo  with  tha  priiMry  car# 

provider  about  tha  aaad  for  profaaatooat 
and  noaproftaaloaa!  tartleai. 


a  Tha  prograa  ehall  coaduet  aad  record  ao  Indt- 
vldualleed  acaeasaaat  of  each  patient *•  orljl- 

aal  aaeda  aad  progreae  at  regular  Incereala. 

e  Tha  progrra  shell  ba  revinrad  la  oegoleg 

faeMoa  for  both  nroceaa  aad  outetMM.  a«d  tha 
raswlta  of  thla  ravlaw  shall  ha  waad  la  aubae- 
gwaat  plaaalag  aad  prograa  oodlflcatloa. 


iUl  aspacts  of  tha  ewaluatian  ahall  bt  recordad 
by  tha  apcmoriig  iaotlietloa  aad  raelewad 
parledlcally  to  aacertala  chat  aattoaal  ata«~ 
dards  ora  batag  aalatalaad* 


All  aapaeca  ef  tha  a^jcatloaal  prograa  offarad 
to  aaeh  patloat  ahall  ba  recordad  la  that 
patloat'a  aodlcal  raeoed  aa  aalotataad  by  tha 
laacltacloa. 
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Mental  and  Ikshavioral 

I.  DSM  m 

I'he  Diagnostic  and  Statistical  Manual  of  the  American  Psychiatric  Association, 
Third  Edition  (DSM  HI)  presents  several  problems  to  the  FAA  for  regulatory  purposes. 
Foremost  among  these  is  the  listing  of  explicit  criteria  that  are  required  for  each 
diagnosis.  While  this  increases  the  reliability  of  psychiatric  diagnosis,  it  makes  it  more 
difficult  to  establish  a  diagnosis  that  can  be  defended  in  administrative  proceedings. 

For  example,  in  a  psychiatric  evaluation,  which  is  somewhat  adversary  in  nature, 
it  is  often  difficult  to  elicit  a  history  of  delinquent  behavior  before  the  age  of  15,  which 
is  required  for  the  diagnosis  of  antisocial  personality  disorder.  As  a  result,  this  diagnosis 
may  be  rejected  in  administrative  proceedings,  even  In  the  face  of  am^  !e  evidence  of 
adult  antisocial  acts.  Another  problem  exists  with  the  term,  •alcoholism."  DSM  HI  has 
eliminated  this  term  and  substituted  the  diagnoses  of  "substance  abuse"  and  "substance 
dependence."  The  term,  "alcoholism,"  has  a  strong  traditional  connotation  as  well  as  a 
specific  defiaition  in  the  Federal  Air  Regulations  (FARs),  and  was  clinically  useful  and 
c  .nsistent  with  the  identification  of  individuals  who  are  a  threat  to  aviation  safety.  This 
chai’ge  in  terminology  necessitates  new  guidelines  cooceming  the  aj^roval  or  denial  of 
certification  of  pilots  with  either  of  these  diagnoses. 

A  ti.'trd  problem  concerns  the  psychotic  disorders,  which  are  no  longer  listed  as  a 
category  in  DSM  lEL  Whereas  these  conditions  as  a  group  could  previously  be  listed  as 
disqualifying,  DSM  in  has  developed  new  categories,  such  as  borderline  and  schic^otypal 
personality  disorders,  which  include  diagnostic  criteria  that  would  previously  have  been 
considered  evidence  of  psychosis.  The  result  was  to  remove  certain  psychosb-like 
conditions  from  a  category  that  always  was  disqualifying  and  place  them  in  the  group  of 
personality  disorders. 

For  those  and  other  reasons,  some  consideration  was  given  to  retaining  DSM  H  for 
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the  purp  -jse  of  the  FARs.  However,  because  DSM  HI  is  now  so  widely  accepted,  despite 
its  arguable  deficiencies  this  would  not  be  an  acceptable  solution.  Rather,  the  FARs 
should  state  the  limitations  of  DSM  III  for  regulatory  purpos'^s  and  support  diagnoses 
based  upon  good  clinical  judgment,  even  though  it  may  not  be  possible  to  document  all  of 
the  specific  criteria.  As  noted  in  DSM  HI,  the  criteria  "are  offered  as  useful  guides,"  and 
"for  most  of  the  categories  the  criteria  are  based  on  clinical  judgment,  and  have  not  yet 
been  fully  validated."  This  wording,  if  included  in  the  regulations,  would  legitimize  this 
approach,  and  make  it  possible  to  sustain  in  administrative  hearings  diagnoses  that  are 
based  upon  sound  clinical  judgment. 

Disqualifying  Cocditiaps 

The  standards  for  psychiatric  conditions  should  be  the  same  for  all  classes  of 
n^edical  certification.  Mental  disorders  adversely  affect  judgment  and  behavior  in  ways 
that  cits.t**  a  potential  hazard  to  others  in  the  complex  airway  system.  For  this  reason 
the  private  pilot  with  a  mental  disorder  .  spiesents  a  risk  as  pc*«ntially  significant  to 
others  as  a  commercial  pilot. 

o  Substance  use  disorders 

The  following  conditions  are  dfaqualifying: 

1.  Alcohol  abuse 

Zr.  Alcohol  dependence 

3.  Any  other  substance  abuse,  substance  dependence  or  related 

substance  use  d^rders  including,  but  not  limited  to,  those  associated 
with  barbiturates;  other  sedative/hypnotics;  muscle  relaxants;  tiie 
anxiolytics;  opioids;  central  nervous  system  stimulants  such  as 
cocaine  and  amphetamines;  and  hallucinogens  such  as  pbencrclidine, 
cannabis,  and  volatile  solvents  and  gases. 
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The  DSM  in  makes  a  distinction  between  substance  abuse,  which  is 
the  use  of  a  substance  without  increased  tolerance,  and  substance 
dependence,  which  is  the  use  of  a  substance  with  increased 
tolerance.  One  should  not  view  the  former  as  a  minor  disorder  and 
the  latter  as  a  major  disorder.  In  fact,  many  substance  abuse  cases 
are  more  serious,  more  refractory  to  treatment,  and  have  a  poorer 
prognosis  than  many  substance  dependence  cases.  The  term, 
’alcoholism,”  has  been  replaced  with  the  terms,  'alcohol  abuse’  and 
’alcohol  depend-^nce.’  While  it  is  not  yet  clear  that  these  new  terras 
have  any  greater  utility  for  prescribing  treatment  oi  establishing 
prognosis,  they  are  nonethelei^  more  specific  and  do  represent 
current  diagnostic  practice. 

The  two-year  period  of  sustained  abstinence  that  is  recommended  for 
the  new  standard  may  be  too  severe  in  some  cases.  Early  treatment 
of  relatively  minor  cases  is  increasingly  coznmtra,  and  some  of  these 
pilots  could  return  aafely  to  flight  statu-  at  an  earlier  time  if  they  are 
carefully  assessed  and  closely  monitosed.  Another  problem  with  using 
the  critericQ  of  a  two-year  p^iod  of  sustained  abstinence  is  that  it  is 
very  difficult  to  prove  or  disprove.  Other  criteria  for  recoosideralion 
of  certification  might  ‘nclude  continued  involvement  with  a 
treatment  program,  episodic  examination  of  body  fluids  for  drugs  or 
for  organic  damage  from  the  drugs,  with  tests  such  as  the  GOT  or 
mean  corpuscular  volume,  or  documentation  of  a  stable  life  style. 

Any  and  ail  use  of  illicit  substances  should  be  proscribed  among 
pilots.  From  an  aeronautical  standpoint  there  are  twe  critical 
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hazards  with  such  substances.  First,  no  quality  control  measures 
exist.  Thus,  a  substance  sold  as  ’marijuana'’  may  be  dandylions  laced 
with  phencyclidine;  or  "amphetamines"  may  be  caffeine  laced  with 
strychnine.  Second,  unlike  alcohol,  the  dose-effect  relationships  are 
either  unknown  or  extremely  vqricd)le.  Some  substances  such  as 
alcohol  and  morphine  produce  fairly  predictable  central  nervous 
system  effects  in  most  individuals  at  low  to  moderate  doses.  This  is 
not  true  of  substances  such  as  cocaine,  cannabis,  amphetamines,  LSD, 
and  phencyclidine. 


Random  urine  tests  should  be  considered  as  a  regulation 
reinforcement  technique  in  airline  pilots  and  controllers;  the  FAA 
might  consider  doing  a  small  study  of  urine  tests  during  medical 
examinations  of  randomly  selected  private  pilots.  Urine  tests  have  an 
advantage  over  blood  tests  in  that  they  reflect  the  statiis  of  the  blood 
levels  over  a  period  of  time.  Many  drugs  will  be  detected  in  the  urine 
as  long  as  Z4  hours  after  use,  even  when  they  are  no  longer  detectable 
in  the  blood.  Amphetamines  can  be  detected  as  long  as  4S  hours  after 
use.  Tetrahydrocannabinol  may  occasionally  be  detected  two  to  three 
weeks  after  the  last  use  in  a  chronic  abuser. 


The  history  and  examination  Form  SSOO  should  be  expanded  to  include 
items  relevant  to  drug  abuse.  Signs  that  indicate  the  presence  of 
substance  abuse  include  trauma  to  the  bead,  perforation  of  the  nasal 
septum,  nystagmus,  reddened  conjunct ivae,  coarse  rales  or  ronchi, 
enlarged  or  tender  liver,  unexplained  epilepsy  beginning  in  an  adult, 
tremor  and  ataxia.  Mental  status  items  include  dirty  or  disheveled 
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appearance;  uncooperative,  bizarre  or  inexplicable  behavior;  labile 
mood;  slurred  speech;  impaired  memory;  and  difficulty  with  abstract 
thinking.  A  formal  mental  status  examination  should  be  routinely 
performed.  We  provide  for  the  AME  a  short,  four-item  mini-mental 
status  examination  that  has  appropriate  complexity  for  a  pilot 
population.  Should  the  applicant  not  answer  all  four  items  correctly, 
we  suggest  the  AME  follow  up  with  the  mini-mental  status 
examination  of  Folstein,  Folstein  and  McHugh  (see  appendix  in  the 
recommended  AME  Guide  mental  cmd  behavioral  section). 

The  report  by  a  professional  of  a  substance-abuse  problem  should  be 
prepared  by  a  psychiatrist  who  i  skilled  in  the  eveduation  and 
treatment  of  substance  abuse  and  familiar  with  its  manifestations. 
Tne  psychiatrist's  credentials  may  be  -issessed  by  considering- 
fellowship  training  in  substance  abuse,  staff  affiliation  with  a 
substance  abuse  treatment  program,  association  with  related 
professional  groups  such  as  the  American  Society  for  Alcoholism,  and 
clinical,  teachmg  or  reseeurch  activities  in  substance  abuse.  The  FAA 
should  specify  that  the  report  conteiin  a  review  of  treatment  records, 
detailed  history  of  pattern  of  substance  use;  psychosocial 
consequences  of  use;  a  complete,  formal  mental  status  examination;  a 
description  of  associated  psychiatric  syndromes;  and  a  complete 
physical  examination  listing  evidence  of  neurological  abnormalities, 
summarizing  a  psychological  evaluation,  and  listing  laboratory 


studies. 


Recertification  of  individuals  with  a  history  of  substance  abuse, 
substeince  dependence  and  related  substance-use  disorders  should 
require  sustained  total  abstinence  from  alcohol  for  not  less  than  the 
preceding  two  years,  and  from  other  substeuices  of  abuse  for  not  less 
than  the  preceding  five  years;  also  there  should  be  stable  social  and 
occupational  functioning  and  the  absence  of  mental  disorder  or 
psychopathology  as  demonstrated  by  psychiatric  evaluation  and 
psychological  testing.  In  selected  individual  cases  judged  to  have  an 
excellent  prognosis  and  if  the  means  for  cjireful  monitoring  exists,  a 
shorter  period  of  abstinence  may  be  acceptable. 

Psychotic  disorders 

The  following  conditions  are  disqualifying: 

1.  Schizophrenic  disorders 

Disorganized 

Catatonic 

Paranoid 

Undi  f  f  erentiated 

Residual 

2.  Pau-anoid  disorders 

Paranoia 

Shared  paranoid  disorder 
Acute  paranoid  disorder 
Atypical  paranoid  disorder 

3.  Psychotic  disorders,  not  otherwise  classified 


Schizophreniform  disorder 
Brief  reactive  psychosis 


Schizoaffective  disorder 


Atypical  psychosis 

Any  active  psychotic  disorder  should  be  grounds  for  disqualification. 
The  criteria  for  the  schizophrenic  disorders  are  emotional  blunting, 
social  withdrawal,  eccentric  behavior,  illogical  thinking,  and  loosening 
of  associations.  In  addition,  the  paranoid  disorders  and  the  pervaisive 
developmental  disorders  should  be  disqualifying.  Also,  an  individual 
with  a  history  of  schizophrenia  according  to  DMS  III  criteria  should 
not  normally  be  considered  for  medical  certification.  It  is  recognized 
that  an  occasional  individual  may  have  a  single  psychotic  episode, 
make  a  full  recovery,  have  no  recurrences  and  require  no 
medication.  Such  a  pilot,  who  has  been  symptom-free,  off  medication 
and  making  an  excellent  social  and  occupational  adjustment  for  a 
significant  period  of  time,  as  reflected  by  superior  or  very  good 
functioning  on  DSM  HI  Axis  V,  may  be  recertified  on  a  special 
issuance  basis  by  the  Federed  Air  Surgeon. 

A  pilot  with  a  brief  reactive  psychosis  may  be  recertified  after  two 
years,  and  one  with  schizophreniform  psychosis  recertified  after  five 
years  if  the  individual  remains  symptom  free,  functions  well  in  all 
spheres,  does  not  require  medication,  and  has  no  residual  symptoms 
evident  on  psychiatric  evaluation  and  psychological  testing. 
Psychiatric  evaluation  should  confirm  freedom  from  all  signs  and 
symptoms  of  the  illness,  based  upon  a  psychiatric  history  and  a  formal 
mental  status  examination,  including  testing  for  attention  and 
concentration,  abstraction,  and  judgment.  Psychological  testing 
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should  confirm  the  freedom  from  any  significant  underlying 
psychopathology  and  vxfinerability  to  decompensation.  Such 
individuals  should  be  re-evaduated  periodically  for  several  years  after 
recertification.  Long  term  follow-up  of  this  group  would  be  useful  in 
establishing  future  policy. 

Affective  disorders 

1.  Major  affective  disorders 

Bipolar  disorder 

Major  depression 

2.  Other  specific  affective  disorders 

Cyclothymic  disorder 

3.  Atypical  affective  disorders 

Atypical  bipolar  disorder 

Atypical  depression 

Bipolar  disorders  should  be  disqualifying.  As  with  the  schizophrenic 
disorders*  the  regulations  should  contain  no  explicit  criteria  for 
recertification,  but  cases  could  be  considered  on  an  individual  basis  by 
the  Federal  Air  Surgeon. 

Major  affective  disorders  tend  to  recur,  and  follow-up  studies  reveal  a 
significant  relapse  rate.  Comparative  studies  of  persons  with  bipolar 
disorders,  using  lithium  and  placebo  show  relapse  rates  after  one  year 
on  placebo  of  45-100%  {mean  about  75%)  and  0-58%  on  lithium  (mean 
35%).  Although  lithium  works  weU  in  many  individuals,  the  risk  of 
relapse  in  the  first  year  is  still  high.  In  depression,  follow-up  studies 


of  one  to  three  years  duration  point  to  an  annual  relapse  rate  of  about 
29%  and  a  cumulative  rate  of  about  50%.  The  corresponding  rates 
with  placebo  are  40%  and  77%.  The  literature  may  indicate  different 
results  from  those  in  clinical  practice,  because  the  use  of 
psychotherapy  in  cliniceil  practice  may  make  a  major  difference. 
Also,  persons  who  become  study  subjects  may  be  sicker  and  not 
typical  of  most  persons  with  bipolar  disorders. 

Dysthymic  disorders  need  not  be  listed  specifically  as  a  disqualifying 
condition.  They  come  under  the  category  of  disorders  that  should  be 
disqualifying  if  they  are  manifested  by  symptoms  that  might 
adversely  affect  flying  safety. 


It  is  not  possible  to  recommend  that  individuals  taking  heterocyclic 
antidepressants  or  monoamine  oxidase  inhibitors  be  allowed  to  pilot 
aircraft.  One  of  the  significant  risks  of  heterocyclic  antidepressants 
is  cardiac  arrhythmia.  Monoamine  oxidase  inhibitors  also  have  a 
significant  risk  of  causing  sudden  incapacitation.  Lithium  has 
potential  central  nervous  system  effects  that  create  significant 
risks.  Certain  individuals  might  be  reconsidered  for  certification 
while  on  these  medications,  if  they  have  a  long  history  of  freedom 
from  symptoms,  good  functioning,  absence  of  significant  side  effects, 
and  evidence  of  strict  compliance  with  treatment.  In  the  event  pilots 
are  certified  while  taking  lithium,  periodic  neurologic  examinations, 
including  evaluation  of  cognitive  functioning,  should  be  required. 
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o  Personality  disorders 

TUe  following  types  of  personality  disorders  are  disqualifying: 

Paranoid 

Schizoid 

Schizotypal 

Histrionic 

Narcissistic 

Antisocial 

Borderline 

Persons  with  personality  disorders  other  than  those  listed  above  might  be 
certified  if  during  the  preceding  five  years  they  were  free  from  any  behavior 
reflecting  impaired  judgment  or  creating  legal  or  disciplinary  problems,  had 
stable  social  and  occupational  functioning,  and  had  no  other  mental  disorder 
or  psychopathology  as  demonstrated  by  psychiatric  evaluation  and 
psychological  testing.  Also,  such  individuals  should  have  no  evidence  of 
significant  impairment  on  DSM  IH  Axis  V  having  implications  for  flying 
safety. 

The  personality  disorders  represent  a  critical  problem  because  of  the 
significant  implications  for  flying  safety  and  the  difficulties  of  assessment. 
The  basic  hallmark  of  personality  disorders  is  "dipordered  behavior."  One 
does  not  observe  the  pathology  in  terms  of  formal  mechanisms  of  cognition, 
perception,  and  regulation  of  affect.  In  fact,  such  persons  are  likely  to 
demonstrate  normal  functioning  on  a  mental  status  examination,  on  routine 
psychometric  tests  and  even  on  projective  tests.  It  is  only  when  the 
individual  is  seen  in  action  in  real  life  that  one  observes  problems  and 
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disordered  and  dysfunctional  behavior.  Thus,  diagnostic  assessment  and 
prognostic  evaluation  are  based  on  the  history  of  the  person's  behavior  in 
ongoing  life  events.  The  problematic  behavior  may  include  aberrant 
emotional  reactions,  processing  of  daia  or  motor  actions.  The  dysfunctional 
behavior  is  the  final  common  pathway  of  deficits  in  the  appropriate 
processing  of  internal  and  external  stimuli.  Stimuli  are  not  appropriately 
identified,  held  in  abeyance  for  scrutiny,  emd  evaluated  and  assessed  in  terms 
of  context;  therefore,  a  reasonable  set  of  alternatives  for  action  are  not 
considered.  Rather,  one  of  two  major  responses  occur:  an  immediate 
stimulus/context  bound  response,  or  a  stereotyped  programmed  response  to 
all  stimuli,  which  ignores  the  uniqueness  of  the  situation.  The  consequence 
of  the  first  response  is  "impulsive  behavior,"  and  the  response  to  the  second 
is  rigid,  nonconforming  behavior  that  is  totally  predictable. 

Rountine  psychiatric  and  psychological  testing  does  not  identify  these 
disorders.  Observations  of  everyday  life  reactions  by  peers  and  supervisors 
are  the  most  important  data  in  identifying  personality  disorders  that 
disqualify.  Observations  of  pilot  behavior  during  training  and  flight 
simulation  or  in  actual  flight  operations  aue  critically  important.  Unusual 
incidents,  deviant  flight  actions,  and  questionable  judgments  often  reflect 
personality  disorders.  In  seeking  to  assess  the  presence  and  significance  of  a 
personality  disorder,  items  such  as  the  following  would  merit  further 
investigation: 

1.  Unusual  cognitive  and  affective  attitudes  and  values:  poor  moral 
judgment,  poor  problem-solving,  high  anxiety  responses,  untoward 
emotional  lability,  and  biased  and  prejudiced  attitudes. 
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2.  Disturbances  in  social  behavior:  traffic  violation  tickets,  crashes,  bad 
checks,  overdrawn  bank  accounts,  poor  credit  ratings,  neighborhood 
disturbances,  unusual  or  conflictind  behavior  at  social  events,  marital 
or  family  conflict. 

3.  Pathological  gambling,  kleptomania,  high  risk  stimts,  thrill-seeking 
behavior,  isolated  explosive  behavior. 

4.  Disturbances  in  vocational  behavior:  poor  interpersonal  relations  with 
coworkers,  peers,  stqjervisors  or  subordinates  conflicts  with 
administrative  authorities;  untoward  inattention  to  or  challenge  of 
policies  and  procedures. 

Each  of  these  pieces  of  behavioral  evidence  by  itself  does  not  necessarily 
indicate  a  personality  disorder.  Rather  it  is  the  observation  of  chronic, 
repetitive,  multiple,  diverse  actions  indicative  of  either  impulsive  or 
stereotyped  behavior  patterns  that  establishes  a  data  base  for  the  diagnosis 
of  personality  disorder. 

It  is  obvious  that  no  arbitrary  line  can  be  drawn  between  the  normal 
variations  of  personality  organization  or  style  and  a  psychopathological 
personality  disorder.  Also,  a  person  might  have  a  personality  disorder  that 
might  not  impair  function  os  a  pilot.  For  example,  an  obsessive-compulsive 
man  might  have  typical  problems  in  maintaining  an  intimate  relationship 
with  a  woman,  but  be  able  to  function  effectively  as  a  pilot.  On  the  other 
hand,  an  individual  might  have  a  nondiagnosable  character  style,  yet  exhibit 
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flight  stress  responses  that  are  pathological.  For  example,  a  passive- 
aggressive  pilot  might  shy  away  from  a  critical  in-flight  decision  because  of 
feaur  of  taking  action. 

In  summary,  personality  disorders  should  be  considered  as  a  class  of 
potentially  disqualifying  disorders.  Evaluation  should  stress  ongoing 
evidence  of  either  stereotyped  or  impulsive  response  behavior.  Evaluation 
should  focus  on  the  functional  significance  of  behavioral  patterns  for  pilot 
performance  at  an  acceptable  safety  level,  including  stress  response 
behavior.  Clearly  it  is  very  difficult  to  make  a  diagnosis  of  personality 
disorder  during  a  periodic  physical  examination,  in  the  absence  of  any 
outside  information  about  the  individual's  behavior.  Any  such  information 
from  outside  sources  that  suggests  impulsive  or  stereotyped  maladaptive 
behavior  should  be  investigated.  Any  available  incident  reports,  records  of 
arrest  or  legal  proceedings,  or  medical  records  should  be  obtained  prior  to 
evaluation  of  the  applicant.  This  is  important  because  an  interview  without 
these  data  is  likely  to  be  worthless. 

Routine  psychological  and  psychometric  testing  is  often  unrevealing.  The 
Millon  Clinical  Multiaxial  Inventory,  which  is  an  objective  instrument  for 
diagnosing  personality  disorder,  may  be  useful  in  the  pilot  population,  and  it 
should  be  considered  for  use  on  an  exi}erimental  basis. 

Anxiety,  somatiform  and  dissociative  disorders 
The  following  are  disqualifying: 

1.  Anxiety  disorders 
Agoraphobia 


panic  disorder 


2.  Dissociative  disorders 

Psychogenic  amnesia 
Psychogenic  fugue 
Multiple  personality 
Depersonalization  disorder 
Atypical  depersonalization  disorder 

Most  individuals  with  panic  disorders  amd  agoraphobia  will  not  attempt  to 
fly.  Yet,  because  of  the  risk  of  sudden  incapacitation  from  a  spontaneous 
panic  attack,  these  disorders  must  be  considered  disqualifying.  Individuals 
with  a  history  of  panic  disorder  or  agoraphobia  who  have  sustained  freedom 
for  at  least  two  years  from  any  symptoms  that  would  be  a  hazard  tc  flying 
safety  and  who  are  taking  no  psychotropic  medication  may  be  certified. 
While  tricyclic  antidepressants,  monoamine  oxidase  inhibitors  or 
benzodiazapines  are  often  successful  in  treating  these  disorders,  the 
medications  constitute  a  risk  for  aviation  due  to  psychomotor  impairment, 
the  possibility  of  incapacitating  symptoms  if  the  drugs  are  not  taken 
properly  or  in  the  case  of  the  monamine  oxidase  inhibitors,  the  po^ibility  of 
sudden  severe  side  effects.  Persons  requiring  continuing  treatment  with  one 
of  these  drugs  should  be  disqualified.  The  rate  individual  who  Ls  symptom- 
free  for  a  period  of  two  or  more  years  while  on  medication,  who  has  had  no 
significant  side  effects,  and  who  has  demonstrated  excellent  compliance 
with  treatment  might  be  considered  for  recertification  on  an  individual 
basis.  FoUow-up  on  a  regular  basis  wo!ild  be  required. 
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Dissociative  disorders  are  rare,  but  they  cause  such  pervasive  impairment  of 
judgment  and  performance  that  they  must  be  considered  disqualifying. 
Routine  recertification  of  individuals  with  a  diagnosis  of  dissociative 
disorder  cannot  be  recommended  because  of  the  gross  incapacitation  caused 
by  the  disorder  and  its  common  association  with  underlying  psycho^ 
pathology.  An  exceptional  case  might  be  considered  for  recertification. 

In  most  cases,  simple  phobias  of  objects  or  situations  that  are  easily  avoided 
and  that  are  not  encountered  in  the  aviation  environment  would  be  unlikely 
to  create  any  specific  risk  for  flight  safety.  Phobias  that  carry  some  risk  of 
incapacitation  can  be  handled  by  the  regulatory  statement  covering  other 
mental  disorders  that  make  the  £q)plicant  unable  to  perform  aviation  duties 
safely. 

Generalized  anxiety  disorders  are  characterized  by  persistent  anxiety 
wrhout  recurrent  ^ontaneous  panic  attacks.  Impairment  in  occupational 
function. ing  is  rarely  more  than  mild,  and  most  persons  in  thb  category  are 
unlikely  to  constitute  a  risk  to  aviation  safety.  Individuals  with  severe 
anxiety  that  might  interfere  with  judgment  and  performance  and  that  is 
apparent  to  examiners  because  of  a  high  degree  of  motor  tension,  autonomic 
hyperactivity,  and  a  history  of  impairment  in  functioning  can  be  disqualified 
under  the  provision  of  other  conditions  that  make  the  applicant  tmable  to 
perform  aviation  duties  safely.  It  is  wiikely  that  individuals  with  such 
symptoms  would  seek  certification  to  fly.  Individuals  who  require  treatment 
with  anti-anxiety  drugs,  including  bcnsodiasapines,  must  be  disqualified.  An 
individual  who  requires  treatment  with  beta  adrenergic  blocking  drugs  to 
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control  automonic  anxiety  symptoms  should  be  disqualified,  on  the  basis  of 
the  severity  of  the  underlying  disorder  and  on  the  potential  of  the  drug  to 
cause  central  nervous  system  side  effects. 

Individuals  with  somatifcrm  disorders  are  usually  eager  to  prove  they  are 
sick,  not  that  they  are  healthy.  Most  of  these  disorders  have  an  early  age  of 
onset  and  a  chronic  course,  ‘.t  is  unlikely  that  persons  with  these  disorders 
would  attempt  to  become  qualified  to  fly,  and  the  exceptions  can  be  handled 
under  the  provision  for  other  disorders  that  make  the  individual  unable  to 
perform  flying  duties  safely. 

Persona  with  mild  obsessive-compulsive  symptoms  constitute  no  threat  to 
aviation.  A  degree  of  compulsiveness  is  necessary  in  aviation.  Persons  with 
severe  obsessive-compulsive  disorders  are  unlikely  to  seek  certification  and 
cai.  be  disqualified  under  the  general  provision  for  other  co&ditions  that 
make  the  individual  unable  to  perform  flying  duties  safely. 

Specific  phobias  of  flying  usually  constitute  an  administrative  problem  and 
arise  when  professional  flying  personnel  complain  of  developing  phobias  and 
use  them  as  a  basis  for  seeking  medical  retirement  or  financial 
compensation.  The  natural  history  of  simple  phobias  b  that  they  usually 
arise  in  childhood  or  adolescence  and  rarely  have  onset  after  early 
adulthood.  Coosequeatty,  there  b  a  high  likelihood  that  either  conscious 
malingering  or  unconscious  secondary  gain  piays  an  important  role  when  a 
pilot  seeks  economic  compensation  on  the  basb  of  flying  'phobia.* 

Since  simple  phobias  usually  can  be  treated  successfully  with  behavior 
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therapy,  the  thrust  of  policy  in  this  area  should  be  towards  vigorous 
treatment  and  early  return  to  duty  and  away  from  compensation  for 
disability.  While  a  pilot  who  claims  to  develop  a  fear  of  flying  should  not  be 
forced  to  fly,  this  subjective  symptom  alone  should  not  usually  constitute  a 
basis  for  medical  retirement. 

o  Disorders  of  impulse  control 

The  following  are  disqualifying: 

Pathological  gambling 

Kleptomaaia 

Pyromania 

Intermittent  explosive  disorder 
Isolated  explosive  disorder 

The  explosive  disorders  are  particularly  significant  because  of  the 
occurrence  of  serious  loss  of  control  of  aggressive  behavior  that  is  grossly 
out  of  proportion  to  the  precipitating  circumstances.  The  other  impulse 
control  disorders  should  also  be  considered  disqualifying  because  they  are 
often  associated  with  signficiant  underlying  personality  disorder  and 
psychopathology.  No  established  criteria  for  recertification  can  be  stated. 
In  rare  instances,  an  individual  with  an  established  diagnosis  of  one  of  these 
disorders  might  be  considered  for  certification  if  th^rc  has  been  freedom 
from  syn^Jtoms  and  a  high  level  of  social  and  occupational  functioning  f^r  a 
long  duration,  and  there  b  evidence  of  freedom  from  other  psychiatric 
symptoms  or  underlying  psychopathology  based  upon  psychiatric  and 
psychological  assessment. 
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Disorders  usually  first  evident  in  infancy,  childhood  or  adolesence 
These  disorders  are  included,  since  several  of  them  will  continue  into 
adulthood  or,  as  in  the  case  of  eating  disorders,  may  first  manifest 
themselves  in  adulthood.  A  history  of  any  of  the  following  disorders  is 
grounds  for  deferral  pending  further  evaluation,  which  may  include 
psychiatric  and  psychological  consultation: 

Mental  retardation  QQ  below  70)  or  borderline  intellectual  functioning 
aO  71-84) 

Attention  deficit  disorders 
Conduct  disorders 
Eating  disorders 

Stereotyped  movement  disorders 
Pervasive  developmental  disorders 

o  Organic  brain  syndrome 

This  category  includes  a  heterogeneous  group  of  disorders  due  to  transient  or 
permanent  dysfunction  of  the  brain,  associated  with  a  wide  variety  of 
emotional,  motivational  and  behavioral  abnormalities.  A  history  of  or 
current  evidence  of  these  disorders  is  cause  for  deferral  pending  psychiatric 
and  psychological  testing,  to  include  appropriate  tests  of  intellectual 
functions. 

Bsfchiatric  and  Psychological  Evahiatioo 

The  Federal  Air  Surgeon,  in  making  determinations  about  medical  qualifications 
for  flying,  relies  upon  psychiatric  and  psycboiogicai  evaluations.  Since  these  evaluations 
are  conducted  outside  the  more  customary  confidential  atmosphere  of  a  therapeutic 
relationship  and  may  not  be  entirely  familiar  to  many  psychiatrists  and  psychologists,  the 
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professionals  who  are  called  upon  to  conduct  them  should  receive  written  instructions 
about  the  procedure,  its  purpose,  <uid  the  type  of  information  that  should  be  obtained. 
The  report  from  a  psychiatric  evaluation  should  document  specifically  all  past 
psychiatric  history  and  any  significant  past  behavior.  The  history  should  be  supplemented 
by  a  review  of  all  available  medical  records  that  have  been  obtained  by  the  Federal 
Aviation  Administration.  Apparent  inconsistencies  between  the  known  history  and  the 
applicant's  statements,  or  overt  contradictions  within  the  interview  itself,  should  be 
probed  in  depth.  Statements  about  the  applicant's  apparent  reliability,  rather  than  a 
blcuiket  acceptamce  of  the  applicant's  unverified  statements,  cue  helpful.  The  report 
should  include  the  following: 

1.  Curre.it  or  recent  psychiatric  symptoms,  aberrent  behavior,  or  psychiatric  or 
other  medical  findings; 

2.  A  review  of  the  applicant's  past  and  currenc  adjustment  in  the  occupational, 
marital  and  social  aspects  of  li^'e; 

3.  The  need  for  or  the  use  or  abuse  of  any  pharmacologically  active  agent, 
either  for  therapeutic  or  recreation  purposes; 

4.  Any  personality  traits  or  other  unrecognized  factors  that  affect  the  risk  of 
future  occurrence  of  a  problem  or  other  adverse  events; 

5.  The  current  psychiatric  and  psychological  functional  status  and  stability  of 
the  applicant. 


In  the  evaluation  of  applicants  with  a  history  of  alcohol  or  other  substance  abuse 
or  dependence,  the  specific  subjects  of  inquiry  to  be  considered  by  the  examining 
psychiatrists  should  be  listed. 

A  battery  of  tests  should  be  selected  by  a  psychologist  that  is  designed  to  answer 
specific  questions  being  asked  by  the  examining  psychiatrist;  these  might  include  the 
Rorschach  test,  the  complete  Wechsler  Adult  hitelligence  Scale  (WAIS)  and  any  other 
additional  tests  that  are  considered  appropriate  by  the  psychologist. 

The  evaluations  must  be  conducted  by  qualified  psychiatrists  and  psychologists.  A 
qualified  psychiatrist  generally  is  one  who  has  been  certified  by  the  American  Board  of 
Psychiatry  and  Neurology  or  who  has  .a  background  equivalent  to  board  certification.  A 
qualified  clinical  psychologist  generally  is  one  who  has  earned  a  PhD  from  a  clinical 
training  program  approved  by  the  American  Psychological  Association  (APA),  who  is 
licensed  in  the  state  in  which  he  or  she  practices,  and  who  is  a  diplomate  of  the 
American  Board  of  Professional  Psychology.  A  qualified  neuropsychologist  should  have 
earned  a  PhD  and  should  be  trained  in  the  specialty  areas  of  neutospychology, 
neurobehavior  and  clinical  neuropsychology.  He  or  she  also  should  be  a  graduate  from  an 
APA-apppoved  clinical  training  program,  be  licensed  m  the  state  in  which  he  or  she  is 
practicing,  and  be  a  diplomate  of  the  American  Board  of  Clinical  Neuropsychology. 

Diagnostic  Teats 

o  Clinical  laboratory  testa 

Although  diagnostic  clinical  tests,  such  as  the  dexaraethasoae  suppression 
test,  are  coming  into  use  in  psychiatry,  they  must  be  considered 
experiujental  at  this  time  and  cannot  be  recommended  for  routine  use  as 
part  of  the  aviation  medicine  evaluation. 

Laboratory  tests  are  increasingly  valuable  in  identifying  substance  abuse  and 


assessing  recovery.  Urine  testing  for  drugs  is  widely  available  and  relatively 
inexpensive,  and  reflects  the  individuals  drug  use  for  the  last  12  to  48  hours. 

A  second  group  of  tests  reflects  endocrine,  nutritional  and  teirget  organ 
dysfunction  caused  by  excessive  drug  or  alcohol  use.  These  tests  remain 
abnormal  for  some  days,  weeks  or  even  months  following  excessive  use. 
They  include  the  following: 

1.  Nutritional:  low  serum  carotene,  low  folic  acid,  increased  mean 
corpuscular  volume  of  red  blood  cells. 

2.  Endocrine:  hypoglycemia  or  hyperglycemia,  positive  dexamethasone 
suppression  test,  electrolyte  abnormalities,  high  uric  acid  and  low 
blood  urea  nitrogen,  and  abnormal  thyroid  tests  in  clinically  euthyroid 
patients. 

3.  Hepatic:  increased  GGT  and  SCOT. 

4.  Bone  marrow  suppression:  tests  for  decreased  white  blood  cell  count 
and  decreased  nemoglobin. 

Mental  status  testing 

Although  psychiatric  disorders  are  a  major  cause  for  denying  certification, 
and  pilot  error  is  a  major  cause  pf  aircraft  crashes,  to  date  no  routine 
psychiatric  examination  or  mental  status  examination  has  been  required.  A 
simple,  routine  screening  -est  of  higher  mental  functions  should  be  required 
during  physical  examinations.  In  the  AME  Guide  is  a  four-item  examination 


of  a  complexity  that  is  appropriate  for  the  pilot  population. 


The  items  come  from  psychological  tests  whose  reliability  and  validity  are 
known.  For  example,  the  task  of  drawing  figures  that  have  been  presented 
and  removed  from  view  is  a  part  of  the  Benton  Visual  Retention  Test.^  The 
task  of  repeating  6  numbers  is  part  of  the  digit-span  test  Wechsler  Adult 
Intelligence  Scale-revised.  These  tests  are  used  in  their  full  version  by 
psychologists  in  a  clinical  setting  as  pcirt  of  a  thorough  mentcil  evaluation  of 
an  individual,  and  each  test  is  scored  according  to  scsdes  that  have  been 
validated  by  field  tests.  We  are  proposing  that  parts  of  these  psychological 
tests  be  used  as  a  screening,  rather  than  diagnositic,  test  for  diminished 
cognitive  functions,  and  that  only  a  perfect  score  be  considered  "passing"  for 
screening  purposes.  The  validity  of  the  use  of  mental  status  examination 
questions  in  this  manner  is  not  known  and  the  FAA  may  consider  testing  this 
procedure  on  a  small  scale  to  determine  its  validity. 
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Lists  of  three  items 


Boat 

Horse 

Whistle 


Pencil 

Fish 

Banana 


Table 

House 

Penny 


Three  Serial  Subtractions 


13  from: 


100 

200 

250 

87 

187 

237 

74 

174 

224 

61 

161 

211 

17  from: 

100 

200 

250 

83 

183 

233 

66 

166 

216 

49 

149 

199 

19  from: 

100 

200 

250 

81 

181 

231 

62 

162 

212 

43 

143 

193 

Series  of  6-digit 

6- 1-9-4-7-3 
3-9-2-4“8-7 
5-3-9-4-1-8 

7- 2-4-8-5-6 


Shoe 

Phone 

Picture 
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DEPARTMENT  OF  TRANSP0RTAT70N 


FEDERAL  AVIATION  ADMINISrRATION 
SPECIFICATIONS  FOR  PSYCHIATRIC  AND  PSYCHOLOGIC  L  EVALUATION 


The  Office  of  Aviation  Medicine  of  the  Federal  Aviation  Administration  develops 
and  enforces  medical  regulations  establishing  the  criteria  for  medical  certification  of 
more  than  800,000  pilots  and  air  traffic  controllers.  Portior/s  of  tht>  medical  regulations 
relate  to  mental  disorders  that  may  represent  a  significant  threat  to  flight  safety. 
Certain  conditions,  such  2m  psychotic  disorders,  panic  disorders  and  some  personality 
disorders,  are  specifically  mentioned  in  the  regulations  as  causes  for  denial  of 
certification.  In  addition,  the  Federal  Air  Surgeon  is  required  to  deny  certification  to  a 
person  with  any  other  mental  condition  that  makes  the  jqiplicant  unable  to  perform  the 
duties  safely  or  exercise  the  privileges  of  the  airman  certificate  that  he  or  she  holds  or 
for  which  be  or  she  is  applying.  The  determination  Is  to  be  based  iqion  the  case  history 
and  appropriately  qualified  medical  judgment  relating  to  the  condition  involved. 

The  regulations  also  provide  for  the  special  issuance  of  a  medical  certificate  to  an 
individual  who  has  a  mental  disorder  or  a  history  of  a  mental  disorder  that  would 
normally  be  disqualifying,  if  he  or  she  can  show  to  the  satisfaction  of  the  Federal  Air 
Surgeon  that  he  or  she  cam  perform  safely  the  duties  authorized  by  the  class  of  medical 
certificate  for  which  he  or  she  is  applying.  Psychiatric  and  psychological  evaluations  are 
among  the  information  ccasidered  by  the  Federal  Air  Surgeon. 

It  is  obvious  tlwt  evahiatioa  for  FAA  medical  certlficaticm  is  conducted  ou:side 
the  more  customary  confidential  atmosphere  of  a  therapeutic  relationship.  The 
examinatiot  is  conducted  in  an  adversary  manner,  and  the  applicant  is  required  to 
participate  in  the  evaluation  process.  Therefore,  many  applicants  might  think  it  to  be  in 
their  best  interest  to  present  biased  pictures  of  their  mental  health  statxis,  if  not  to 
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attempt  to  withhold  information  and  distort  previous  histories.  If  the  psychiatrist  and 
psychologist  feel  uncomfortable  with  the  necessarily  probing  nature  of  the  examination 
and  potentially  adverse  effect  of  their  reports  on  these  applicants,  they  are  free  to 
refuse  to  engzige  in  such  evaluations.  However,  those  who  accept  the  responsibility  of 
performing  the  evaluations  may  feel  they  are  undertaking  a  task  that  serves  the  public's 
interest  and  safety,  even  if  their  services  are  being  sought  by  the  applicants. 

The  report  should  deal  specifically  with  all  past  psychiatric  history  and  any 
significant  past  behavior.  This  history  should  be  supplemented  by  a  review  of  available 
medical  records,  which  have  been  obtained  by  the  Federal  Aviation  Administration  and 
may  be  requested  by  the  evaluator.  Apparent  inconsistencies  between  the  known  history 
and  the  a^licant's  statements,  or  overt  contraindictions  within  the  interview  itself, 
should  be  probed  in  depth.  Statements  about  the  applicant's  apparent  reliability,  rather 
than  acceptance  of  the  cipplicant's  unverified  statements,  axe  helpful. 

The  evaluator's  report  should  include  consideration  of  the  following;  1)  any 
current  or  recent  psychiatric  symptoms,  aberrant  behavior,  or  psychiatric  or  other 
medical  findings;  2}  a  review  of  the  applicant's  past  and  current  adjustment  in 
occupational,  marital  and  social  and  other  aspects  of  his  life;  3)  the  use  or  abuse  of  any 
pharmacologically  active  agent,  either  for  therapeutic  or  recreational  purposes;  4)  any 
personality  traits  or  other  recognized  factors  that  might  affect  the  risk  of  future 
recurrence  of  the  problem,  or  the  risk  of  other  adverse  events;  5)  the  current  psychiatric 
and  psychological  status  and  stability  of  the  applicant. 

In  the  evaluation  of  an  applicant  with  a  history  of  alcohol  or  other  substance  abuse 
or  dependence,  the  factors  to  be  considered  would  include:  1)  the  period  of  the 
applicant's  abstention  from  alcohol  or  other  substances  of  abuse;  2)  severity  of  the 
problem  and  its  duration;  3)  number  of  times  treatment  was  sought  and  that  relapses 
occurred;  4)  an  outline  of  the  most  recent  treatment;  5)  presence  of  residua!  medical 
complications;  6)  progress  in  marital,  social,  vocational,  educational  and  other  spheres, 


since  rehabilitation  began}  7)  commitment  to  rehabilitation  by  virtue  of  continuing 
contacts  with  social  or  professional  agencies;  8)  any  other  personality  difficulties  that 
would  be  disqualifying  or  that  would  adversely  affect  sustained  abstinence. 

While  the  examiner's  diagnostic  statements  and  opinions  are  desirable,  the 
decisions  about  medical  certification  are  made  by  the  Federal  Air  Surgeon  with  the 
assistance  of  FAA  psychiatrists  and  professionals  who  are  not  only  aware  of  the 
particuleir  disorders  but  also  familiar  with  the  demands  of  the  aviation  environment  and 
the  levels  of  flying  responsibilities.  Therefore  the  examiner's  recommendations  about 
certification  are  neither  binding  nor  necessary. 

The  evaluation  must  be  conducted  by  psychiatrists  and  psychologists  who  generally 
have  the  following  qualifications;  A  qualified  psychiatrist  is  one  who  has  been  certified 
by  the  American  Board  of  Psychiatry  and  Neurology,  or  one  who  hajs  the  background 
equivalent  to  board  certification.  A  qualified  clinical  psychologist  is  one  who  has  earned 
a  PhD  from  a  clinical  training  program  approved  by  the  American  Psychological 
Association  (APA),  is  licensed  in  the  state  in  which  he  or  she  practices,  and  holds 
diplomate  status  from  the  American  Board  of  Professional  Psychology.  A  qualified 
iieuropsychologist  should  have  earned  a  PhD  and  have  trained  in  a  specialty  area  of 
neuropsychology,  neurobehavior  or  clinical  neuropsychology.  He  or  she  also  should  be  a 
graduate  from  an  APA-approved  clinical  training  program,  be  licensed  in  the  state  in 
which  he  or  she  is  practicing  and  be  a  diplomate  of  the  American  Board  of  Clinical 
Neuropsychology. 

The  evaluator's  report,  including  a  copy  of  the  test  protocol,  should  contain  a 
detailed  psychological  evaluation,  based  on  an  appropriate  battery  of  tests  that  are 
designed  to  answer  specific  questions;  these  might  include  the  Rorschach,  the  complete 
Wechsler  Adult  Intelligence  Scale  (WAIS),  or  the  revised  Wechsler  Adult  Intelligence 
Scale  {WAIS-f).  la  addition,  any  of  the  following  tests  could  be  adminbtered,  depending 
upon  the  nature  of  the  referral: 


a.  Thematic  Apperception  Teat  (TAT) 

b.  Sentence  Completion  Test 

c.  Minnesota  Multiphasic  Personality  hiventory  (MMPI) 

d.  Bender  Gestalt  Visual  Motor  Test 

e.  Graham-Kendall  Memory  for  Designs  Test 

f.  Wechsler  Memory  Scale,  form  1 

g.  Halstead  Neuropsychological  Battery 

h.  Halstead-Reitan  Neuropsychological  Battery 


Eematologf/Oncologf 

latrodiictiaa 


General  Hematologic  Conditions 

The  ability  of  blood  to  tra:^sport  oxygen  effectively  to  tissues  is  dependent  upon 
an  adequate  hemoglobin  concentration  and  on  the  ability  of  blood  to  perfuse  orgems. 
Abnorzralities  of  this  function  are  important  in  aviation  safety  for  two  reasons:  (1)  they 
affect  the  transport  of  oxygen  from  the  lung  to  tissues,  and  (2)  they  affect  blood 
rheology  .ach  that  debilitating  or  incapacitating  organ  infarcts  can  occur. 

Hemoglobin  is  only  one  link  in  the  oxygen  tran^sort  chain.  The  presence  of 
anemia,  polycythemia,  or  abnormal  hemoglobin  m<ast  be  placed  in  the  context  of  the 
other  links.  These  include  pulmonary  function,  cardiac  output  and  its  regulation,  and 
end-organ  oxygen  utilization.  For  example,  anemic  states  can  be  compeimted  by 
increased  cardiac  output  in  normal,  persons,  tut  the  limit  of  the  compensation  will  vary, 
depending  on  the  presence  or  absence  of  heart  disease  and  lung  disease.  Thus,  it  is 
impossible  to  establish  rigid  criteria  for  acceptable  hemoglobin  concentrations  in  the 
context  of  such  interacting  conditions.  As  a  result,  it  is  difficult  to  state  exact  criteria 
for  denials  auid  exemptions  for  medical  certification  of  individuals  with  abnormalities  of 
the  hematologic  system.  Instead,  general  guidelines  are  provided  about  potentially 
dangerous  conditions  that  need  further  evaluation: 

1.  The  hematocrit  must  not  fall  outside  the  range  stated  in  the  standard  if  a 
certificate  is  to  be  issued  without  further  evaluation.  The  etiology  of  any 
abnormality  that  leads  to  hematocrit  values  outside  of  this  range  must  be 
established  and  well  documented- 

2.  Some  hematocrits  that  fall  within  the  acceptable  range,  but  that  are  still 
low,  should  be  evaluated  further  before  a  certificate  is  issued. 
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When  abnormalities  or  diseases  of  other  organ  systems  lead  to  hematological 
abnormalities^  the  standards  and  guidelines  established  for  those  conditions 
must  be  met,  as  well  as  those  established  for  the  hematological 
abnormalities^ 

When  an  applicant's  medical  history  suggests  a  previous  or  present 
abnormality  of  red  blood  cells,  white  blood  cells  or  blood  platelets,  the  AME 
must  defer  certification  to  the  FAA  for  further  evaluation. 

Specific  Hematoiogic  Conditinna 


Anemia 

1.  General  considerations 

Decreased  hemoglobin  concentration  decreases  the  amount  of  oxygen 
that  can  be  carried  in  the  blood.  Various  classification  schemes  for 
understanding  the  physiology  of  disorders  of  anemia  have  been 
proposed.  The  simplest  and  easiest  to  understand  is  based  vj^on  the 
principle  that  anemia  resiilts  from  decreased  red  blood  cell 
production,  accelerated  red  blood  cell  destruction,  or  red  blood  cell 
lo&s.  These  processes  may  occur  together  or  separately. 

The  body  can  compensate  for  anemia  ^  long  as  the  hemoglobin 
concentration  is  at  least  10  g/dl  or  the  hematocrit  is  at  least  30%. 
However,  in  the  presence  of  heart  disease,  lung  disease  or  peripheral 
vascular  disease,  the  ability  to  compensate  u  somewhat  less. 
Furthermore,  the  decreased  oxygen  tension  that  occurs  at  altitudes 
thousands  of  feet  above  sea  level  that  are  commonly  reached  in 
general  aviation  also  affects  the  body's  ability  to  compensate.  Thus, 


we  recommend  a  hematocrit  of  32%  as  the  absolute  minimum  for 


certification,  and  that  hematocrits  of  less  than  38%  for  males  and 
36%  for  females  should  be  evaluated  for  etiology. 

2.  Iron  deficiency 

It  is  imperative  that  the  cause  of  iron  deficiency  anemia  be 
determined,  particularly  in  males,  because  of  its  association  with 
intestinal  malignancies  and  peptic  ulcer  disease.  If  the  cause  is 
identified  and  is  not  disqualifying,  and  treatment  b  undertaken,  a 
certificate  may  be  issued  when  the  hematocrit  is  greater  than  32%. 

3.  Vitamin  ^md  folic  acid  deficiency 

The  etiology  must  be  established,  and  the  candid?  must  be  examined 
by  a  neurologist  to  exclude  impairment  that  might  iuterfere  with 
airman's  duties.  After  restoration  of  body  stores  of  vitamin 
folic  acid,  a  certificate  may  be  issued.  Class  HI  certificate  holders 
should  be  re-examined  annually.  For  individuals  found  to  have  a 
lifelong  requirement  for  vitamin  replacement,  reports  from  their 
physicians  showing  strict  compliance  with  treatment  programs  should 
be  required.  Such  treatment  must  include  the  parenteral 
administratioa  of  1000  micrograeos  of  vitamin  B^2  injection  at 
least  once  each  month.  Persons  with  a  lifelong  requirement  for 
vitamin  6^2  often  are  noncompUant  and  signs  and  symptoms  of 
pernicious  anemia  may  recur. 

4.  Anemia  of  chronic  disease 

The  imderiyittg  disease  must  be  identified  and  evaluated  because  it  is 
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a  potential  reason  £cv  a  denial  of  certification.  If  the  hematocrit 
standard  is  satisfied,  a  certificate  may  be  issued. 

5.  Sideroblastic  anemia 

Only  carriers  of  the  familial  type  should  be  certified,  i-ad  then  only  if 
the  hematocrit  guidelines  are  satisfied.  Sideroblastic  anemias  that 
result  from  alcoholism,  malignancies,  or  drugs  should  be  'evaluated 
under  the  recommendations  for  those  specific  problems.  The  entire 
spectrum  of  'acquired  sideroblastic  anemias,"  "myelodysplastic 
syndromes"  and  "chronic  refractory  anemias,"  is  automatically  and 
permanently  disqualifying  due  to  the  knovro  propensity  for  acute 
leukemic  transformation  that  often  occurs  suddenly  and  without 
warning.  Frequently,  an  elevated  mean  corpuscular  volume  (MCV) 
may  be  noted  in  low  grade  anemias,  and  such  individuals  will  have 
pormal  folic  acid  and  vitamin  blood  levels. 

6.  Alcohol  dependence  or  abuse 

Anemia  due  to  alcohol  dependence  or  abuse  should  be  considered 
under  the  hematocrit  standard,  and  the  alcc^l  dependence  or  abuse 
should  be  evaluated  under  the  recommeiKlations  for  those  disorders. 
An  MCV  above  100  cubic  microns  may  be  the  earliest  sign  of  alcohol 
dependence  or  abuse. 

7.  Hemolysis 

The  etiology  of  herrolytic  anemia  must  be  established.  U  the 
hemolytic  ar.emia  is  acquired,  the  underlyifig  conditions  must  be 
evaluated  and  treated.  Congenital  hemolytic  anemia  that  is  not  due 
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to  a  hemoglobinopathy,  and  that  has  not  caused  the  hematocrit  to  fall 
below  3?.%,  is  not  a  cause  for  denial. 

A  person  with  hereditary  spherocytic  anemia  should  not  be  denied 
certification  if  a  splenectomy  has  been  performed.  Glucose-6- 
phosphate  dehydrogenase  (G6PD)  deficiency  is  not  a  cause  for  denied, 
unless  there  is  a  history  of  severe  hemolysis  in  the  presence  of 
oxidant  drugs  that  results  in  a  hematocrit  of  less  than  32%. 
Microangiopathic  hemolytic  anemia  should  be  evaluated  according  to 
the  guidelines  established  for  the  conditions  causing  it,  such  as  the 
maiignancieb.  In  individuals  with  chronic  autoimmune  hemolytic 
anemia,  denial  of  certification  should  he  automatic  and  permanent 
because  of  the  unpredictable  nature  of  decompensation,  often  with 
devastating  effect. 

8.  Other  conditions 

Other  conditions  that  are  either  rare  or  of  obscure  etiology  should  be 
evaluated  on  an  individual  basis.  These  include  paroxysmal  nocturnal 
hemoglobinuria,  porphyria,  and  other  rare  causes  of  reduced 
hem'^globin  concentration,  red  cell  synthesis,  or  red  cell  destruction. 

Polycythemia 

1.  General  considerations 

Increased  hamoglobir.  concentration  iacseases  the  viscosity  of  the 
blood  and,  therefore,  the  resistance  to  flo'*'  of  the  blood.  iVhen  the 
hematocrit  is  abnormally  high,  decreased  cerebral  blood  fiow  is 
particularly  dangerous,  and  the  risk  of  cerebrovascular  accident  is 


elevated.  Regardless  of  the  cause  of  the  polycythemia,  there  is  good 

evidence  that  cerebral  blood  flow  and  some  mental  functions  decrease 

continuoasly  and  in  linear  fashion  as  the  hematocrit  increases.  There 

is  no  absolute  elevated  hematocrit  value  below  which  these  findings 

do  not  occur.  Conversely,  the  evidence  is  strong  that  tre'*tment  to 

reduce  the  hematocrit  is  associated  with  a  linear  increase  in  cerebral 

blood  flow  and  improvement  in  intellectual  function.  These  data 

refer  to  people  at  sea  level  under  normal  ambient  oxygen  tension  and 

1-4 

having  no  associated  cerebrovascular  disease. 

There  is  a  known  tendency  for  the  hematocrit  to  increase  in  normal 
individuals  who  reside  at  altitudes  above  sea  level.  However, 
sufficient  data  are  not  available  to  establish  criteria  for  normality. 
According  to  the  National  Center  for  Health  Statistics,  the  95th 
percentile  of  hematocrit  for  nonsmoking  males  over  20  yeau-s  of  age 
at  sea  level  does  not  exceed  50%  at  any  age  (See  Figure).  For 
females  the  comparable  hematocrit  does  not  exceed  47%.  Although 
normal  hematocrits  will  be  somewhat  higher  at  elevations  above  sea 
level,  very  few  normal  persons  will  have  hematocrits  above  55%. 
Thus,  any  male  or  female  who  has  a  hematocrit  above  55%  should  be 
denied  certification  pending  further  investigation  to  establish  tiie 
etiology  of  the  polycytheOTi&.  If  treatment  has  been  undertaken,  the 
uncerlying  disorder  is  itself  not  disqualifying,  and  if  the  hematocrit  is 
less  than  55%,  a  certificate  may  be  issued.  For  holders  of  all  classes 
of  certificates,  yearly  re-evaluation  and  certification  of  compliance 
with  the  treatment  and  follow-up  regimen  shotdd  be  required. 


2. 


"Spurious"  (stress)  polycythemia 

Applicants  in  whom  an  elevated  hematocrit  is  due  to  contracted 
plsLsma  volume  may  be  issued  certificates  if  the  absence  of  true 
polycythemia  has  been  demonstrated  by  a  red  cell  volume 
determination,  anci  if  the  hematocrit  is  no  higher  than  55%.  A  radio¬ 
isotope  red  blood  cell  volume  determination  (red  cell  mass)  should  be 
used  in  the  evaluation  of  persons  with  an  elevated  venous 
hematocrit.  Some  hematologists  also  suggest  the  simultaneous  use  of 
red  blood  cell  mass  and  plasma  volume  to  determine  whether  there  is 
a  true  increase  in  red  blood  cell  mass  or  only  an  artifact  of  increased 
hematocrit  caused  by  alterations  in  plasma  volume  or  maldistribution 
of  plasma. 

3.  Cigarette  smoking 

Polycythemia  associated  with  cigarette  smoking  should  be 
documented  by  measurement  of  carbo:cyhemoglobin  concentration. 
The  hematocrit  should  be  no  more  than  55%  for  issuance  of  a  medical 
certificate. 

4.  Polycythemia  due  to  hypoxic  lung  disease 

For  polycythemia  due  to  hypoxic  lung  disease,  the  guidelines  for  the 
underlying  lung  abnormality  must  be  followed  for  issuance  of  a 
certificate;  also,  the  hematocrit  should  be  no  greater  than  55%. 

Note:  Persons  whose  polycythemia  is  due  to  stress,  smoking  or  lung 
disease  and  who  are  being  treated  to  lower  the  hematocrit  to 
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acceptable  levels,  may  be  issued  a  certificate  under  specicd  issuance 
procedures.  At  each  recertification  a  letter  from  the  re^onsible 
treating  physician  certifying  compliance  with  the  treatment  program 
and  follow-up  regimen  should  be  required.  Follow-up  should  be  at  6- 
month  intervals  for  all  classes  of  certification. 

5.  Polycythemia  vera 

Persons  in  whom  a  diagnosis  of  polycythemia  vera  has  been  made 
should  be  disqualified  permanently.  Treatment  may  lower  the 
hematocrit  to  acceptable  levels,  but  the  risk  of  thromboembolic 
complications  or  of  rapid  unpredictable  progression  makes 
certification  not  acceptable. 

6.  Erythropoietin-secreting  tumors 

Renal,  hepatic,  pulmonary,  and  cerebellar  tumors  are  known  to 
/  • 

secrete  erythropoietin  in  some  instances,  and  lead  to  polycythemia. 
In  these  rare  cases,  the  guidelines  for  the  underlying  malignancy 
should  be  followed. 

7.  High-affinity  hemoglobins  -  See  the  following  section  on  hemoglobino¬ 
pathies. 

o  Hemoglobinopathies  and  thalassemias 
1.  General  considerations 

The  hemoglobinopathies  and  thalassemias  are  heterogeneous  sets  of 

disorders  of  hemoglobin  structure  and  synthesis.  Over  300  mutant 

forms  of  hemoglobin  are  known,  but  only  a  few  have  clinically 
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important  consequences.  The  most  severe  and  controversial  are  the 
sickling  disorders.  These  are  particularly  important  in  aviation 
medicine,  because  of  the  unique  property  of  sickle  hemoglobin  to 
form  aggregates  at  reduced  oxygen  tension.  Applicants  who  may  be 
at  increased  risk  should  be  questioned  about  sickle  cell  anemia  and 
related  disorders  in  himself  or  herself  and  in  the  immediate  family. 

If  laboratory  testing  is  carried  out,  it  is  imperative  that  procedures  be 
used  that  can  differentiate  among  the  various  sickling  syndromes, 
such  as  SS,  AS,  and  SA,  S/B-t-  and  S/Bo  thalassemias,  and  double 
heterozygous  conditions  in  which  hemoglobin  S  mteracts  with  other 
abnormal  hemoglobins.  Procedures  include  electrophoresis  in  two 
systems  and  either  a  solubility  test  or  a  direct  visualization  of  sickled 
cells  in  conditions  of  oxygen  deprivation  ("the  sickle  prep").  The  FAA 
might  seek  the  assistance  of  other  governmental  agencies,  such  as  the 
Centers  for  Disease  Control  or  the  National  Institutes  of  Health,  in 
determining  which  tests  would  be  sufficient  for  accurate 
differentiation  and  which  reference  laboratories  could  be  certified  to 
perform  such  tests  for  the  FAA. 

Z.  Sickling  disorders 

All  subjects  with  documet  ted  sickle  cell  disease  (hemoglobin  SS) 
should  be  denied  medical  ceriification. 

3.  Hemoglobin  SC  disease 

These  persons  should  also  be  denied  certificatiem  because  of  the  high 
incidence  of  retinal  hemorrhages  and  ^lenic  infarction. 
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s/6  thalassemia 

Persons  with  either  S/B+  or  S/Bo  thalassemia  should  be  denied 
medical  certification. 

Hemoglobin  AS  (sickle  cell  trait) 

These  individuals  should  be  certified  unless  other  conditions  disqualify 
them.  Splenic  infarction  can  occuf  at  altitudes  in  the  8,000  ft  to 
10,000  ft  range,  and  persons  known  to  have  sickle  cell  trait  should  be 
advised  to  pay  strict  attention  to  the  use  of  siq>plementary  oxygen. 
Also,  they  should  be  informed  about  the  risks  and  symptoms  of  splenic 
infarctions. 

Other  double  heterozygous  conditions  involving  hemoglobin  S 
No  generalizations  can  be  made.  If  the  presence  of  hemoglobin  S  and 
another  hemoglobin  is  known,  the  subject  should  be  carefully 
evaluated  to  determine  the  exact  diagnosis.  In  general,  if  the 
candidate  has  no  symptoms  or  history  of  vaso-occlusive  disease,  and  if 
the  hematocrit  is  within  the  acceptable  range,  then  a  medical 
certificate  may  be  issued. 

Polycythemia  due  to  high  affinity  hemoglobins 

These  disorders  are  very  rare,  and  little  is  known  about  their  natural 
history.  Although  stroke  and  other  vaso-occlusive  problems  have  not 
been  demonstrated  convincingly,  hematocrits  over  55%  carry  the 
same  risks  as  discussed  for  other  polycythemias.  Certification  of 
these  persons  should  be  denied  permanently. 


8>  Unstable  hemoglobins 

Unstable  hemoglobins  that  do  not  result  in  anemia  and  whose  carriers 
do  not  have  splenomegaly  should  not  lead  to  certification 
restrictions.  In  those  cases  in  which  splenomegaly  exists  or  existed 
before  splenectomy,  certification  should  be  denied. 

9>  Thalassemias 

Simple,  uncomplicated  beta  thalassemia  trait  should  not  be  a  basis  for 
denial  of  certification.  Likewise,  a  thalassemia  trait  in  which  the 
only  manifestation  is  microcytosis,  in  the  absence  of  hemoglobin  H, 
shcxUd  not  be  denied.  If  a  candidate  with  hemoglobin  H  meets  the 
criterion  for  hematocrit,  he  or  she  should  also  be  certified.  Persons 
with  homozygous  beta  thalassemia  and  thalassemia  intermedia,  m 
whom  there  is  biochemical  evidence  of  beta  thalassemia  trait, 
splenomegaly  or  mild  hemolysis,  should  not  be  certified. 

10.  Other  hemoglobinopathies 

Other  tare  hemoglobinopathies  cause  cyanosis  or 
methemoglobinemia.  Carriers  of  these  abnormalities  are  almost 
always  aware  of  their  conditions  and  will  not  be  likely  to  seek 
certification.  If  they  do,  it  should  be  denied. 

Coagulation  and  thrombotic  disorders 
1.  General  considerations 

AppUcaiits  with  inherited  disorders  of  coagulation  should  be 
disqualified  if  there  is  any  history  of  factor  replacement  or  serious 
bleeding  episodes. 


Hemophilia 

Applicants  with  Factor  Vm  deficiency  should  be  denied 
certification.  Applicants  with  von  Willebrand's  disease  should  be 
denied  certification  if  there  is  history  of  factor  replacement  or 
serious  bleeding  episodes.  Applicants  with  other  specific  factor 
deficiencies  should  follow  the  same  criteria. 

Iatrogenic  thrombosis 

These  cases  are  local  thrombotic  episodes  associated  with  intravenous 
needles  or  catheters.  After  anticoagulant  therapy  has  been 
discontinued,  the  applicant  need  not  be  disqualified. 

Deep  vein  thrombosis 

A  history  of  deep  venous  thrombosis  should  be  disqualifying  for  a 
period  iq)  to  one  year  from  the  episode,  and  for  6  months  after  all 
anticoagulant  therapy  has  been  discontinued.  Any  underlying 
contributing  factors,  such  as  malignancies,  must  be  evaluated 
according  to  the  criteria  for  those  conditions. 

Pulmonary  embolism 

A  history  of  a  single  episode  of  pulmonary  embolitation,  not 
associated  with  chronic  deep  venous  throroboois,  shcaild  be  considered 
disqualifying  from  the  date  of  the  embolization  and  for  at  least  6 
months  after  all  anticoagulant  therapy  has  been  discontinued. 

Multiple  pulmonary  emboli 

If  an  applicant  has  hod  more  than  one  episode  of  pulmonary 


embolization  documented  by  radio-isotopic  or  angiographic  methods, 
no  certificate  should  be  issued.  Even  if  the  candidate  is  currently  not 
taking  anticoagulant  therapy  and  meets  the  criteria  in  paragraphs  4 
and  5  above,  the  occurrence  of  more  than  one  discrete  episode  of 
pulmonary  emboUzation  should  be  permanently  disqualifying. 

Recurrent  arterial  emboli  -  Disqualifying  under  any  circumstances. 

Anticoagulant  medication 

Regardless  of  dose,  route,  or  reason  for  administration,  the  use  of 
anticoagulant  drugs  of  the  heparin  class  or  coumadin/warfarin  class 
should  be  disqualif3^ing  while  they  are  in  use  and  for  6  months  after 
they  are  discontinued.  The  use  of  aspirin  alone  for  its  prophylactic, 
antiplatelet  effect  should  not  be  considered  disqualifying  unless  the 
underlying  condition  itself  M  disqualifying.  Antiplateiet  agents  of  the 
dypyridamole  or  sulphinpyrazone  classes,  or  yet-to-be  marketed 
antiplateiet  agents,  also  should  be  considered  nondisqualifying  while 
being  used  either  by  themselves  or  in  combination  with  aspirin.  The 
AME  and  FAA  should  ixiquire  carefully  about  the  conditions  for  which 
medications  are  being  taken,  and  letters  from  the  responsible  treating 
physicians  concerning  diagnosb  and  treatment  should  be  obtained. 

Hemorrhagic  platelet  abnormalities 

A  decreased  circulating  platelet  count  due  to  any  cause  may  re^U  in 
debilitating  hemorrhagic  episodes.  Hemorrhage  can  also  occur  when 
platelet  counts  are  normal  but  platelet  functicm  is  abnormal.  If 
platelet  abnormalities  are  suggested  by  history,  the  AME  should  defer 


the  application,  pending  a  more  thorough  investigation  by  the  FAA. 


Quantitative  platelet  disorders  in  which  the  platelet  count  is  below 
75,000/mm'*  should  be  disqualifying  permanently.  These  disorders 
include  the  hypoproliferative  disorders,  disorders  of  ineffective 
thrombopoiesis,  disorders  of  abnormal  platelet  distribution  and 
disorders  of  abnormal  platelet  destruction.  An  applicant  with 
idiopathic  thrombocytopenic  purpura  (TTP),  who  has  previously  been 
treated  by  splenectomy  and  who  has  had  stable  platelet  counts  for  6 
months  after  therapy  has  been  discontinued,  may  be  considered  for 
special  issuance.  Platelet  counts  should  be  repeated  at  6-month 
intervals.  Applicants  who  have  had  thrombocytopenia  due  to 
abnormal  destruction  or  consumption,  as  with  disseminated 
intravasculeu-  coagulation  (DIG),  vasculitis,  or  thrombotic 
thrombocyte. penic  pupurpa  (TTP),  should  be  denied  certification 
permanently. 

Persons  with  thrombocytosis  greater  than  750,000/mm^  should  be 
disqualified.  Some  temporary  episodes  of  thrombocytosis  can  occur  in 
persons  with  underlying  iron  deficiency  anemia  or  other  temporary 
disorders  such  as  recovery  from  alcoholic  bone  marrow  suppression. 

If  there  b  temporary,  secondary  thrombocylosb  that  has  resolved  and 
platelet  counts  have  been  consistently  normal,  special  issuance  may 
be  considered.  Patients  with  'essential*  thrombocytosb  without 
apparent  explanation,  who  continue  to  have  platelet  counts  above 
750,000/mm'*,  should  be  permanently  and  automatically  disqualified. 
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Hematologic  Neoplasia 

Since  hematologic  neoplasias  are  serious  systemic  disorders  and  often  are 
associated  with  chronic  and  sudden  incapacitation,  certification  of  an  applicant  with  a 
hematologic  neoplasm  should  be  denied  by  the  AME,  and  decisions  regarding  fitness  for 
flying  should  be  made  by  the  FAA  with  appropriate  consultation  from  specialists. 
Individuals  with  histories  of  hematologic  neoplasia  not  requiring  continuous  therapy  may 
be  certified  to  fly;  however,  adequate  follow-up  and  reassessment  is  necessary  because 
of  the  risk  of  relapse  and/or  progression. 

Individuals  receiving  cytotoxic  chemotherapy  should  be  declared  unfit  to  perform 
as  pilots,  because  the  use  of  cytotoxic  chemother^y  implies  a  serious,  progressive 
disorder.  Also,  cancer  chemotherapy  itself  can  cause  anemia,  thrombocytopenia,  and 
granulocytopenia,  all  of  which  could  precipitate  an  acute  incapacitating  event.  Thus,  the 
risk  of  sudden  incapacitation  in  an  individual  taking  cancer  chemotherapy  is  too  great  to 


permit  certification. 

Similarly,  the  use  of  glucocorticosteroids  as  therapeutic  agents  in  hematologic 
disorders  should  preclude  certification.  Pharmacologic  dises  of  corticosteroids  often 
lead  to  incapacitation,  such  as  toxic  effects  on  the  cereb.’um,  which  can  cause  sudden 
and  unexpected  alterations  in  mood  and  mentation.  Also,  when  corticosteroids  are  used 


to  suppress  lymphoid  malignancies  and  to  control  autoimmune  thrombocytopenia  and 
anemia,  there  can  be  sudden  loss  of  control  and  acute  anemia  or  thrombocytopenia  with 
bleeding  can  occur. 


Leukemias 


1.  Acute  lymphocytic  leukemia 


A  person  with  the  diagnosis  of  acute  lymphocytic  leukemia  (ALL)  as 
an  adult  should  not  be  certified.  Although  treatment  is  effective,  the 


relapse  rate  is  high  and  long-term  survival  is  presently  uncommon.  A 
history  of  ALL  during  childhood  should  not  preclude  certification,  but 
the  applicant  should  be  deferred  to  the  FA  A  for  a  thorough  evaluation 
by  a  hematologist  or  oncologist.  Approximately  50%  of  children  with 
ALL  are  cured  of  their  disease.  To  be  certified  an  individual  must 
have  had  ALL  treated  only  as  a  child  and  be  in  complete  remission 
without  any  treatment  for  at  least  10  years. 


Prior  to  initial  certificaticm,  a  careful  and  detailed  neurological 
evaluation  by  a  qualified  neurologist  should  be  done,  as  well  as  a 
psychiatric  or  psychological  evaluation,  especially  in  applicants  who 
have  had  cranial  irradiation-  The  individual  should  be  re-examined 
every  6  months  because  of  the  risk  of  a  second  malignancy  and 
relapse.  If  the  individual  has  hmi  cranial  irradiation,  particular 
attention  should  be  paid  to  re-examination  of  the  neurologic  system 
and  mental  status,  because  the  late  effects  of  cranial  irradiation  can 
affect  mentation  and  performance. 


Acute  myelogenous  leukemia 

Acute  myelogenous  leukemia  (AML)  or  acute  non  lymphocytic 
leukemia  is  a  very  serious  disorder;  long-term  Kirvivai  is  uncommon. 
Treatment  is  effective,  yet  the  relapse  rate  is  high  and  remissions 
last  only  about  IS  months  on  the  average.  Thus,  a  diagnosis  of  AML 
sitould  result  in  permanent  denial  of  certification. 


Preleukemia  or  myelody^lastlc  syndromes 

The  preleukemtc  or  myelody^lastic  syndromes  arc  ^  group  of 
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hematopoietic  disorders  that  frequently  evolve  to  acute  myelogenous 
leukemia.  They  are  characterized  by  hypercellular  bone  marrow  and 
various  degrees  of  peripheral  blood  cytopenias.  Persons  with  these 
conditions  are  prone  to  infection  and  bleeding.  Becatise  of  the 
relatively  poor  prognosis  and  high  risk  of  sudden  incapacitation, 
individuals  with  these  disorders  should  not  be  certified  (see  also  the 
discussion  of  sideroblastic  anemia). 

Chronic  myelogenous  leukemia  and  myeloproliferative  syndromes 
An  applicant  with  a  confirmed  diagnosis  of  either  Ph  chromosome¬ 
positive  or  -negative  chronic  myelogenous  leukemia  (CML)  should  be 
denied  certification  permanently.  While  an  individual  may  function 
normally  during  the  chronic  phase,  the  development  of  a  '^last  cris^* 
is  unpredictable  and  may  be  sudden.  Also,  most,  individuals  with 
chronic  myelogenous  leukemia  in  the  chronic  phase  require  cytotoxic 
chemotherapy.  Persons  with  related  myeloproliferative  syndromes, 
such  as  essential  thro mbocy the mia  and  polycythemia  rubra  vera,  also 
should  be  disqualified.  In  these  latter  two  conditions,  the  risk  of 
thrombosis,  bleeding,  or  sudden  neurologic  deficit  is  prt^ibitively 
high. 

Chronic  lymphocytic  leukemia 

A  common  staging  system  for  chronic  lymphoctyic  leukemia  (CLL)  is 
as  follows: 

Stage  0  -  boce  marrow  and  blood  lymphocytosb  only 

Stage  I  -  lymphocytosis  with  enlarged  nodes 


Stage  n  -  lymphocytofiis  with  enlarged  spleen  or  liver,  or  both 

Stage  in  -  lymphocytosis  with  anemia 

Stage  IV  -  lymphocytosis  with  thrombocytopenia 

Individuals  with  disease  in  Stages  n  through  IV  should  not  be 
certified.  In  these  stages  cf  the  disease  cytotoxic  therapy  is  often 
necessary  and  the  q/topeniais  present  a  serious  risk  of  sudden 
incapacitation.  Persons  with  Stage  0  and  Stage  I  disease  may  be 
certified,  providing  there  is  no  hemolytic  anemia  and  no  requirement 
for  chemotherapy  or  corticosteroids.  Re-examination  at  intervals  of 
three  months  should  be  required,  with  documentation  by  the  treating 
physician  of  physical  findings,  laboratory  status,  and  compliance  with 
the  follow-up  program.  T-  or  B-cell  CLL  should  be  treated  in  the 
same  way.  Because  the  individueila  may  progress  from  one  stage  to 
another  unpredictably,  frequent  reassessment  will  be  necessary  to 
determine  the  stability  of  the  disease. 

7.  Hairy  cell  leukemia 

Hairy  cell  leukemia  may  be  clinically  benign,  and  persons  with  this 

dii/srder  may  live  for  decades  with  no  impairment.  Other  forms  of 

the  disease,  however,  are  more  aggressive.  Individuals  who  are  stable 

after  splenectomy,  or  without  treatment,^  or  with  chronic  low-dose 

interferon  treatment,  and  who  have  normal  hemoglobin  and  platelet 

3 

counts  and  more  than  750  gramiiocytes/mm  may  be  fit  to  fly.  They 
should  be  re-examined  every  three  months  and  recertified  at  6- month 
intervals. 
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Airmen  requiring  treatment  for  progressive  disease  should  not  be 
certified.  These  individuals  are  at  risk  of  developing  sudden 
cytopenias  and  opportunistic  infectious  that  may  lead  to  acute 
incapacitation.  Thus,  the  need  for  therapy  other  than  splenectomy  or 
'nterferon  shoiiid  preclude  certification.  Such  therapy  includes,  but  is 
not  limited  to  lithium,  androgenic  steroids,  leukapheresis,  and 
cytotoxic  drugs.  Because  an  individual's  condition  may  deteriorate 
unpredictably,  frequent  reassessment  will  be  necessary;  and  at  each 
recertification  a  statement  from  the  responsible  physician  should  be 
required  that  the  patient  is  compliant  with  treatment  and  the  follow¬ 
up  program. 

o  Lymphomas 

1.  Hodgkin's  disease 

Hodgkin's  disease  is  a  serious  but  often  ctirable  lymphoid  neoplasm. 
Because  of  the  risk  of  sudden  incapacitation,  individuals  with  active 
Hodgkin's  disease  or  individuals  undergoing  therapy  for  Hodgkin's 
disease  should  not  be  certified.  Since  cure  rates  in  stages  I  and  II-A 
ai'e  as  high  as  95%,  persons  with  these  stages  who  have  had  no 
evidence  of  disease  for  two  years  after  completion  of  treatment  are 
certifiable.  Persons  with  disease  in  Stages  II-B  through  IV-B  are  also 
curable,  although  their  prognosis  may  be  poor.  About  60%  to  75%  of 
persons  with  disease  in  Stages  BI-B,  IV-A  and  IV-B  that  U  treated  with 
standard  chemotherapy  will  achieve  complete  remission.  The  median 
duration  of  remission  is  in  excess  of  three  and  one-half  years.  Also, 
at  least  half  of  those  persons  who  respond  completely  to  treatment 
will  be  cured.  Persons  with  bone  marrow  involvement  and  have  a  poor 
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prognosis  and  are  rarely  cured. 


Thus,  persona  with  disease  in  Stages  H-B  through  IV-B  should  be  free 
of  disease  after  completion  of  therapy  for  at  least  five  years  before 
consideration  for  certification,  and  they  should  be  re-evaluated  every 
6  months  for  10  years.  There  are  numerous  long-term  complications 
of  treatment  for  Hodgkin's  disease,  including  the  development  of 
acute  leukemia  and  second  m<ilignancies  of  other  types,  radiation- 
related  heart  disease,  pulmonary  fibrosis,  emd  hypothyroidism. 
Frequent  re-evciluations,  even  in  applicants  with  long  intervals  of 
disease-free  survival,  are  required.  After  10  yeaurs  there  should  be 
annual  appraisals. 

2.  Non-Hodgkin's  lymphoma 

Persons  with  well-differentiated  and  poorly-differentiated 
lymphocytic  lymphoma,  mixed  lymphocytic  lymphoma,  and  histiocytic 
lymphoma  of  either  the  nodular  or  diffuse  type,  are  usually  not 
curable,  and  these  individuals  should  be  disqualified  permanently  from 
certification.  Persons  with  B-cell,  diffuse  histiocytic  lymphoma, 
particularly  in  the  early  stages,  may  be  cured  by  radiation  therapy 
and/or  chemotherapy  and,  if  they  are  free  of  disease  without  therapy 
for  at  least  three  years,  they  may  be  certified  with  re-evaluation  to 
occur  every  three  months  for  three  years  and  then  every  6  months. 
Persons  with  T-cell,  diffuse  histiocytic  lymphoma,  including 
immunoblastic  lymphoma  and  T-cell  lymphoblastic  sarcoma,  should 
not  be  certified  because  of  the  high  degree  of  malignancy  of  these 
disorders  and  their  unpredictability.  Similarly,  persons  with  Burkitt's 
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lymphoma  should  not  be  certified. 


3.  Mycosis  fungoides  and  Sezary  syndrome 

Mycosis  fungoides  and  Sezary  syndrome  are  chronic  neoplamtic 
disorders  involving  mature  helper  T-ceils.  The  disorders  are  not 
curable,  although  in  early  st^es  the  disease  may  cause  little 
impairment,  a  TNM  staging  system  has  been  proposed  for  mycosis 
fungoides  (Buua  PA  Jr,  Lamberg  SI:  Report  of  the  committee  on 
stewing  and  classification  of  cutaneous  T-cell  lymphomas.  Cancer 
Treatment  Repoi-t  1979;63:725-728).  hidividuals  with  visceral  disease 
of  Nj  or  Tj  stages  or  greater  should  not  be  certified.  Persons  at 
lower  stages  requiring  only  local  therapy  for  skin  disease,  in  whom 
there  is  no  systemic  impairment,  may  be  certified  but  should  have 
careful  follow-up.  Persons  with  a  compromised  hematopoietic  system 
or  requiring  cytotoxic  therapy  are  not  certifiable. 

Plasma-cell  dyscrasias 

Persons  with  multiple  myeloma,  Waldenstrom's  macroglobulinemia  or 
multiple  plasmacytomas  should  not  be  certified.  These  disorders  are  not 
curable,  require  frequent  therapy  that  is  toxic,  and  are  associated  with  side 
effects  such  as  neurologic  impairment  that  may  lead  to  sudden 
incapacitation.  Persons  with  a  single  plasmacytoma  may  be  cured  and,  if 
they  are  free  of  disease  more  than  three  years  after  therapy  has  been 
discontinued,  they  may  be  considered  for  certification  with  frequent  follow¬ 
up.  Persons  with  benign  monoclonal  gammopathy  with  a  monoclpncd  spike 
comprising  less  than  2  g/dl  of  protein,  with  fewer  than  5%  plasma  cells  in 
the  bone  marrow,  and  with  no  hematopoietic  compromise  or  osteolytic 


lesions,  may  be  certified  if  they  have  no  evidence  of  progression  of  the 
disease  for  three  years;  they  should  be  recertified  every  6  months.  The 
major  risks  of  monoclonal  gammopathy  are  progression  to  multiple  myeloma 
and  an  increase  in  serum  viscosity  leading  to  neurologic  impairment. 

Persons  with  amyloidosis  associated  with  plasma  cell  dyscrasia  should  not  be 
certified  because  of  the  high  incidence  of  organ  infiltration  cmd  the  risk  of 
sudden  impairment.  Persons  with  gamma  or  alpha  heavy  chain  duease  should 
not  be  cettified;  the  median  survival  is  approximately  12  months  for  gamma 
heavy  chain  disease,  and  the  alpha  chain  disease  is  often  associated  with 
abdominal  lymphoma,  which  is  a  progressive  and  fatal  disorder.  Mu  heavy 
chcdn  disease  is  rare  and  may  be  associated  with  chronic  lymphocytic 
leukemia.  Those  individuals  whose  disorder  resembles  lymphoma  or  multiple 
myeloma  with  amyloidosis  should  not  be  certified.  Persons  with  cold 
agglutinin  disease  should  not  be  certified  because  of  the  risk  of  sudden 
hemolysis.  Persons  with  cryoglobulinemia  associated  with  myeloma  and 
persons  with  the  mixed  cryoglobulinemia  syndrome  should  not  be  certified 
because  of  the  risk  of  sudden  V2iscular  incidents  and  neurologic  dysfunction. 

o  Immunodeficiency  syndromes 

The  criteria  for  the  diagnosis  of  acquired  immunodeficiency  syndrome  (AIDS) 
include: 

1.  immune  deficiency  with  no  specific  known  cause; 

2.  a  history  of  opportunistic  infections; 

3.  Kaposi's  sarcoma; 

4.  age  under  60  years. 

Criteria  for  the  diagnosis  of  lymphadenopathy  syndrome  include; 
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1.  enlarged  lymph  nodes  (excluding  inguinal)  with  no  apparent 
cause; 

2.  being  in  a  high  risk  group  for  AIDS; 

3.  adenopathy  present  for  more  than  6  months. 

Since  1982,  when  these  criteria  were  established,  the  human  T-'Cell 
lymphotropic  virus  type  Hl/lymphadenopathy-associated  virus  (HTLV  ID/LAV) 
has  been  recognized  as  the  cause  of  AIDS.  Thus,  in  June  1985  the  Centers 
for  Disease  Control  expanded  the  definition  of  AIDS  to  include  a  positive 
serologic  or  virologic  test  for  HTLV  m/LAV  in  conjunction  with  other  serious 
dk^-^ases  such  as  disseminated  histoplasmosis,  isosporiisis,  bronchial  or 
pulmonary  candidiasis,  non-Hodgkin's  lymphoma  of  high-grade  pathologic 
type,  and  confirmed  Kaposi's  sarcoma  in  person's  who  are  60  years  of  age  or 
older.  The  CDC  also  recognizes  that  there  are  other,  milder  forms  of 
disease  caused  by  HTLV  m/LAV  that  cannot  be  classified  as  AIDS  such  as 
AIDS  Related  Complex  (ARC),  hidividucls  may  also  exhibit  serologic 
evidence  of  exposure  to  HTLV  m/LAV  and  have  no  symptoms;  these  persons 
may  be  infective  for  years.  (CDC:  Revision  of  the  case  definition  of 
acquired  immunodeficiency  syndrome  for  national  reporting-United  States. 
MMWR  1982;34;373-375). 

Clearly  our  understanding  of  AIDS,  lymphadenopathy  syndrome  and  other 
manifestations  of  HTLV  m/LAV  infection  grows  and  changes  quite  rapidly. 
At  present  we  recommend  that  persons  with  the  AIDS  should  not  be  certified 
because  of  the  high  risk  of  opportunistic  infections,  which  can  appear 
suddenly  and  causa  acute  incapacitation.  Persons  with  the  lymphadenopathy 
syndrome  without  evidence  of  previous  opportunistic  infection  may  be 


certified  with  foUow-tip  every  6  months.  Persons  who  have  undergone  bone 
marrow  transplantation  should  not  be  certified  because  of  the  risk  of  sudden 
opportunistic  infections  or  late  effects  of  radiation  therapy.  The  FAA 
should  follow  closely  the  developments  in  AIDS  research  and  review  these 
recommendations  accordingly. 

Persons  with  common  variable  immunodeficiency  who  do  not  have 
bronchiectasis  and  who  are  controlled  with  regular  gamma  globulin  therapy 
may  be  certified,  but  they  should  be  re-evaluated  every  6  months. 

o  Generalized  lymphadenopathy  and  ^leuomegaly 

There  are  a  variety  of  disorders  characterised  by  generalized 
lymphadenopathy  and/or  splenomegady,  some  of  which  are  not  associated 
with  abnormalities  of  leukocytes  or  immunoglobulins.  Various  non-neoplastic 
disorders,  infections,  inherited  Immune  deficiency  diseases,  acquired  immune 
deficiency  diseases  and  other  generalized  reactive  processes  may  be 
associated  with  splenomegaly  or  lymphadenopathy.  An  individual  with  these 
physical  findings  warrants  deferral  for  careful  evaluation  to  rule  out 
disqualifying  conditions. 

Nonheraatologic  Malignancies 

In  thi  interest  of  aviation  safety  malignant  dborders  must  be  considered 
individually  according  to  the  predictability  (or  lack  thereof)  of  incapacitating  events 
associated  with  the  disease  or  its  treatment.  Basic  to  the  understanding  of  the  natural 

history  of  maligiiant  disorders  b  proper  classification  and  staging.  The  Manual  for 

/ 

Staging  of  Cancer,  Second  Edition,  American  Joint  Commbsion  on  Cancer  (AJCC), 
states:  "A  classification  scheme  for  cancer  must  encompass  all  attributes  of  the  tumor 


that  define  its  life  history.  The  AJCC  claissification  is  based  on  the  premise  that  cancers 
of  similar  histology  or  site  of  origin  share  similar  patterns  of  growth  and  extension."  For 
the  majority  of  nonhematologic  malignancies,  the  concept  of  a  cancer's  origination  in  a 
particular  location,  with  extension  locally  by  direct  extension,  regionedly  via  the 
lymphatics,  and  distantly  by  blood  and  lymphatics  provides  a  workable  framework  upon 
which  a  simple  classification  scheme  may  be  constructed.  This  scheme  can  provide  a 
framework  for  gathering  and  assembling  data  about  an  ^plicant  with  a  history  of 
malignancy.  The  following  is  a  summary  of  the  AJCC  staging  scheme. 

With  most  tumors  the  untreated  primary  cancer  or  tumor  is  first  classified 
according  to  its  size,  which  is  designated  1  y  the  capital  letter  ”T*  with  various 
subscripts. 

The  presence  or  abisence  of  regional  lymph  node  involvement  is  indicated  by  the 
use  of  a  capital  "N"  with  subscripts.  Distant  metastasis  is  indicated  by  a  capital  letter 
*M"  with  subscript  and  description  of  involved  organs.  For  example,  a  small  1.5  cm 
breast  cancer  nodule  would  be  classified  as  Tj.  If  it  is  fixed  to  underlying  pectoral  fascia 
or  muscle,  it  is  classified  as  TjB.  If  no  regional  lymph  nodes  can  be  palpated  au.d  no 
nodes  seem  to  be  suspicious  for  tumor,  the  ”N*  classification  would  be  Nq.  If,  however, 
on  chest  radiograph  pulmonary  nodules  indicative  of  metastatic  disease  were  seen,  the 
‘M*  classification  would  be  (PUL),  for  pulmonary.  If  the  metastatic  evaluation  were 
negative,  the  "M*  classification  would  be  Mq.  The  clinical  stage  of  the  tumor  for  the 
TjB  Nq  Mq  breast  tumor  would  be  Stage  I.  For  the  TjB  Nq  Mj  tumor  with  the  presence 
of  metastatic  disease  in  the  lung,  the  clinical  stage  would  be  Stage  IV. 

For  many  tumors  the  histologic  grades  of  well-differentiated,  poorly-  and  very- 
poorly  differentiated  provide  some  idea  as  to  virulence  and  potential  for  relaspe,  and 
have  a  bearing  on  expected  clinical  course.  Cancer  staging  schemes  may  be  based  upon 
clinical  measurements,  in  which  case  the  TNM  classification  is  preceded  by  the  small 
letter  *c.*  The  breast  cancer  example  above  would  be  Stage  I  clinically,  or  cT^B  Nq  Mq. 


After  surgical  treatment  a  pathological  staging  system  can  be  used.  In  addition, 
there  is  a  surgical-evaluative  stagir^  system,  a  re-treatment  staging  system,  and  an 
autopsy  staging  system. 

The  natural  biological  history  of  cancer  is  based  upon  the  theory  that  at  some 
point  in  the  person's  life  an  event  occurred  that  created  a  malignancy  and  the  cancer 
process  began.  Generally,  there  is  a  silent  or  latent  period  during  which  tumor  growth 
occurs  and  tumor  burden  and  tumor  size  increase.  Often,  prior  to  the  period  of  clinical 
manifestation,  primary  lymph  node  involvement  occurs,  invasion  of  blood  vessels  and 
lymphatics  begins,  and  microscopic  dissemination  occmrs.  As  the  period  of  clinical 
manifestation  proceeds,  tumor  burden  can  increase,  and  distant  metastases  manifest 
themselves. 

With  early  cancer  detection  the  malignant  process  can  be  ascertained  by  physical 
examination  or  diagnostic  study  early  in  the  period  of  clinical  manifestation.  When  a 
malignant  process  appears  to  be  localized  according  to  the  TNM  clinical  staging  process, 
the  majority  of  cancer  treatments  are  directed  toward  "local  control,'  which,  depending 
upon  tumor  size,  location,  and  histologic  type,  may  consist  of  surgical  treatment, 
radiation  treatment,  or  a  combination  of  the  two.  With  certain  localized  tumor  types  or 
more  advanced  size,  chemotherapeutic  agents  may  be  used  preoperatively  or 
postoperatively  in  combination  with  radiation. 

In  addition  to  'local  control,*  some  persons  with  malignant  disease  that  has  a  high 
likelihood  of  local  or  distant  relapse  may  be  given  adjunctive  radiation  or 
chemotherapy.  The  is  commonly  done  for  persons  with  Stage  II  or  higher  carcinomas  of 
the  breast. 

Therefore,  the  assessment  of  the  impact  that  a  malignant  process  may  have  on  a 
pilot  applicant  requires  not  only  consideration  of  the  organ  of  origin  and  the  clinical  or 
surgical  stage,  but  also  the  treatments  that  are  being  or  have  been  used  to  accomplish 
the  'local  control." 
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Most  surgical  procedures  for  cancer  should  disqualify  an  applicant  for  aviation 
flight  duties  for  a  variable  time,  depending  t^on  the  extent  of  surgery  and  the  site  of 
operation.  Individuals  should  not  be  considered  qualified  for  piloting  of  any  type  for  at 
least  one  to  two  months  following  any  craniotomy,  thoracotomy,  or  opening  of  the 
abdominal  cavity,  even  for  nonmalignant  lesions.  In  the  reduced  atmospheric  pressure  at 
flight  altitudes,  small,  usually  insignificant  collections  of  air,  gas,  or  hematomas  could 
cause  pain  or  incapacitation.  Otherwise,  after  complete  healing,  assuming  that  major 
organ  dysfunction  does  not  exist,  a  surgical  procedure  itself  should  not  be  considered 
disqualifying  for  flight.  The  condition  for  which  the  surgery  was  performed,  however, 
might  be  disqualifying. 

The  use  of  cytotoxic  chemotherapeutic  agents  should  be  considered  incompatible 
with  flying.  Such  cha  motherly  indicates  a  serious  underlying  disorder.  The  therapy 
itself  can  lead  to  anemia,  thrombocytopenia,  and  graxuilocytopenia,  which  could 
precipitate  an  incapacitating  event  while  flying.  In  addition,  nausea  and  vomiting  are 
well-recognized,  widely-accepted  and  predictable  side  effects  of  cancer  hemotherapy 
that  may  create  difficulty  in  performing  flight  duties. 

As  with  hematologic  neoplasms,  the  use  of  corticosteroids  for  solid  tumors, 
regardless  of  dose,  should  be  disqualifying.  Also,  unpredictable  toxic  effects  can  occur 
with  pharmacologically  high  doses  of  female  or  male  hormones. 

Radiation  therapy  is  generally  delivered  to  a  localized  area  over  a  tlaite  period  of 
time.  The  immediate  side  effects  of  nausea,  blood  count  depression,  and  other  dose- 
related  toxicities  usually  disappear  within  a  few  weeks  after  completion  of  radiation 
treatment.  Thus,  during  the  course  of  radiation  therapy,  and  for  a  reasonable  time 
thereafter,  an  individual  should  be  considered  unfit  to  fly. 

In  general,  we  recommend  that  the  staging  system  for  cancers  be  used  to  evaluate 
the  fitness  of  individuals  with  a  solid  tumor  to  pilot  an  aircraft.  However,  toe 
consultants  on  this  medical  standards  review  project  could  not  agree  completely  on  the 


disposition  of  individuals  with  certain  stages  of  certain  neoplasms.  Therefore,  in  the 
following  discussion  of  specific  tumors  we  will  present  the  conflicting  views. 

o  Neurological  tumors 

1.  Brain  tumors 

The  diagnosis  of  primary  or  metastatic  malignancy  to  the  brain  should 
be  permanently  disqualifying.  One-third  of  adl  persons  with  malignant 
brain  tumor  experience  seizures,  which  are  unexpected  and  totally 
incapacitating.  Survival  rates  for  malignant  gliomas  ^proach  20% 
after  one  year.  Disability  due  to  therapy  is  high. 

2.  Spinal  cord  tumors 

Diagnosis  of  either  primary  or  secondary  spinal  cord  malignant  tumors 
should  be  disqualifying  for  certification-  Small  masses  may  produce 
very  rapid  and  extensive  neural  dyffunction,  and  there  is  a  risk  of 
rapid  recurrence  after  therapy. 

3.  Malignant  tumors  of  the  peripheral  nervous  system 

Certification  may  be  granted  if  no  appreciable  impairment  results. 
These  tumors  are  not  usually  confined  like  the  brain  and  spinal  cord 
tumors.  The  applicant  •  be  re-examined  at  6-month  intervals  for 

the  evaluation  of  progiessive  neurological  dysfunction  that  might 
preclude  the  safe  performance  oi  the  pilot’s  duties. 

o  Tumors  of  the  head  and  neck 
1.  General  considerations 

Cancers  of  the  lip,  tongue,  salivary  gland,  floor  of  mouth,  oropharynx, 
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unspecified  areas  of  the  mouth,  and  generally  of  the  head  and  neck 
are  seen  with  increased  incidence  in  cigarette  smokers.  The  earliest 
invcisive  tumor,  Tp  is  generally  defined  as  a  primary  tumor  less  than 
2  cm  in  diameter.  Early  TIS  (carcinoma  in  situ)  tumors  and 
superficial  tumors  of  the  lip  and  some  of  the  tongue  may  be  totally 
curable  by  local  means.  In  true  invasive  cancer  even  in  the  earliest 
stages,  the  five-year  survival  is  about  75%.  Some  percentage  of  the 
survivors  will  have  detectable  disease  at  five  years.  Predicting  who 
will  relapse  is  impossible.  Persons  who  have  no  clinical  evidence  of 
disease  after  careful  study  by  a  competent  head  and  neck  oncologic 
surgeon  may  be  certified  for  flight  duties.  Re-examinations  should  be 
considered  for  continued  certification  as  discussed  below. 

2.  Oral  cavity  cancer;  Stage  I  (Tj  Nq  M^j)  and  Stage  n  (T^  Nq  carry 
fairly  good  five-year  survival  rates  (76%  and  67%,  respectively),  and 
recurrences  are  primarily  local.  Adequate  treatment  should  be 
followed  by  a  careful  examination  four  months  after  the  termination 
of  appropriate  therapy.  The  applicant  may  be  certified  when  there  b 
no  evidence  of  recurrence  or  dysfunction  of  speech  or  airway. 
Oocdogista'  recocunendatinns;  Re-examination  should  be  required  at 
three  to  6  month  Intervals  for  all  classes  of  airmen.  Persons  with 
Stages  m  and  IV  disease  should  not  be  certified.  ENT  specialists' 
tecocamenda  tiops:  Medical  recertification  should  require  an 

examination  by  a  competent  head  and  neck  oncologic  surgeon  at  each 
regularly-scheduled  certification  examination  for  Classes  I  and  11  and 
annually  for  S  years  for  Class  III  applicants.  Persons  with  Stages  m 
and  IV  cancers  may  also  be  certified  with  similar  foUow-up. 
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3. 


Pharyngeal  cai»cer:  These  lesions  are  usually  diagnosed  late  aisd 
individuals  with  them  have  only  a  33%  rate  of  survival  after  5  years. 
Oncologists'  recomsiendaticus:  Because  of  the  involvement  of  the 
upper  airway,  applicants  with  pharyngeal  cancer  should  not  be 
certified.  ENT  ^MtciaKsts'  recommendations;  Certification  should 
depend  upon  the  results  of  therapy  and  shcxild  be  handled  on  an 
individual  basis.  Class  I  and  II  pilots  should  be  re-examined  by  a  i  .ead 
and  neck  oncologic  surgeon  at  the  time  of  their  regularly-scheduleci 
certification  examination.  Class  III  pilots  should  be  re-exa:aine<l 
annually. 


3.  Laryngeal  cancer:  Qocologkts'  recommmdations;  Stage  I  (T^  Nq 

disease  carries  an  excellent  prognosis  with  radiation  alone.  A  greater 
than  76%  five  year  survival  rate  is  expected  and  recurrence  is  local. 
Certification  for  all  classes  of  airmen  is  recommended  if  phonatioo  is 
not  affected  appreciably.  Re-certification  examinations  at  6  month 
intervals  for  five  years,  than  at  yearly  iaiervala,  are  indicated. 
Persons  with  Stiige  II,  E,  and  IV  lesions  should  not  be  certified 
because  of  compromise  to  the  airway  and  phooation  as  a  result  of 
adequate  treatment  of  these  lesions.  ENT  s>eciahsta* 
recocusecdatica^'  Early  laryngeal  carcinomas  have  an  excellent 
prognosis  when  treated  with  radiation  or  surgery.  Certification  for 
all  classes  of  airmen  is  recommended  if  phonation  U  not  affected 
appreciably.  Class  I  and  R  pilots  should  be  examined  at  their 
regularly-scheduled  recertification  examination,  and  Class  IH  pilots 
sliould  be  examined  annually  for  five  yeara- 
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4<  Miscellaneous  carcinomas  of  head  *  n-  k:  Osccwgists' 

recommenrtattflnjc  Carcinoma  of  the  and  neck  requiring 

extensive  surgery,  such  as  radical  neck  dissection  or  mandibulectomy, 
should  be  evaluated  on  an  individual  basis  due  to  the  possibility  of 
airway  obstruction,  difficulty  in  phonation,  or  difficulty  in  using  an 
oxygen  mask.  Persoxis  with  only  the  earliest  clinical  stages  of 
mbcellaneous  head  and  neck  tumors  should  be  considered  qualified  to 
fly  and  have  frequent  reassessments.  SNT  specialists' 
recommendaticca:  Carcinomas  of  the  head  and  neck  requiring 

extensive  surgery  must  be  evaluated  on  an  individual  basis  due  to 
potential  airway  obstruction,  difficulty  with  phonation  or  difficidty 
using  an  oxygen  mask.  Radical  neck  »irgery  generally  does  not 
interfere  with  respiratory  function  or  phonation. 

Lung  cancer 

Lung  cancer,  with  all  of  its  various  cell  types  and  stages  taken  together,  has 
only  a  9%  five-year  survival  rate.  Persons  who  have  bad  curative  surgery  for 
localized  cancer  of  the  lung  and  in  whom  all  disease  b  confined  to  the  lung 
without  iraread  to  regional,  hilai,  or  mediastinal  nodes  have  a  five-year 
survival  rate  of  only  .\li  apph cants  with  the  diagnosb  of  lung  cancer 

should  be  denied  certification  because  of  the  risk  of  brain  (oetastasb  that 
might  lead  to  seizures.  The  site  of  first  relapse  of  lung  cancer  b  frequently 
within  the  brain  and  central  nervtxis  system.  In  one  study  of  247  patients,  at 
autopsy,  the  following  incidences  of  brain  metastasb  for  the  various  types  of 
lung  tumors  were:  epidermoid,  14%;  small  cell,  30%;  adenocarcinoma,  2S%; 
large  cell,  29%.^  Thus,  precluding  all  of  the  other  potential  complications  of 


thcss  tumors,  which  would  include  diminished  puirnonary  function,  bone 
metastases,  hemorrhage,  and  secondary  complications  of  surgery;  the  risk  of 
brain  metastasis  cilone  should  be  i  cause  of  denial  of  certification  for  at 
least  five  years  for  all  cleisses  of  airmen. 

An  individual  with  early  stage  carcinoma  of  the  lung  who  after  initial  local 
therapy  and  who  after  a  five-year  period  has  no  evidence  of  disease  may  be 
considered  for  special  issuance.  The  applicant  should  be  examined  carefully 
by  a  qualified  specialist  with  training  in  the  diagnosis  and  the-;apy  of 
pulmonauy  neopiamtic  disease.  A  minimum  examination  would  include  a 
chest  radiograph,  a  computed  axial  tomogram  (CT  Scan)  or  magnetic 
resonance  image  (MH)  f  rr  brain,  chemical  tests  of  liver  function,  and 
complete  medical  history  and  physical  examination.  Endoscopic  and  special 
surgical  evaluations  and  biopsies  may  be  necessary  to  assure  disease-free 
state. 

o  Gastrointestinal  tract  cancers 

Cancers  of  the  esophagus,  stomach,  small  intestines,  large  intestines, 
rectum,  liver,  biliary  passages  and  pancreas  constitute  a  major  group  of 
malignant  disorders  with  poor  prognoses.  Carcinomas  of  the  digestive  organs 
are  staged  according  to  several  common  but  different  classifications.  *^6 
TNM  classification  system  is  applicable  to  most  tumors  of  the  alimentary 
tract. 

1.  Esophageal  carcinoma 

Carcinoma  of  the  esophagus  has  a  very  poor  px’Ognosis.  Tlie  five  year 

survival  rate  for  treated  and  untreated  diseafe  is  approximately  3%. 
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Applicants  with  the  diagnosis  of  esophageal  cancer  should  not  be 
certified  because  of  the  risk  of  inanition  and  of  sudden  hemorrhage, 
and  cLspiration.  An  applicant  who  has  survived  five  years  and  has  no 
evidence  of  disease  following  local  therapy  might  be  considered  for 


special  issuance.  The  applicant  should  be  examined  by  a  specialist  in 


gastroenterology  or  other  specialist  with  interest  and  expertise  in  the 
diagnosis  and  treatment  of  malignant  disease,  and  a  minimum 
examination  should  consist  of  a  complete  history  and  physical 
examination,  a  chest  radiograph,  barium  swallow,  biochemical  tests  of 
liver  function,  a  test  for  ocoilt  blood  in  the  stool,  and  a  CT  Scan  of 
the  mediastinum  and  the  abdomen.  Special  endoscopic  or  surgical 
evaluations  and  biopsies  may  be  necessary  to  establish  a  disease-free 
state. 


2.  Gastric  carcinoma 

Because  of  tlie  risk  of  sudden  hemorrhage  and  the  side  effects  of 
palliative  therapy  and  local  treatment,  persona  with  the  diagnosis  of 
carcinoma  of  the  sxomach  should  not  be  certified.  The  five-year 
survival  rate  with  cancer  of  the  stomach  of  any  stage  is 
approximately  12%.  Disqualification  should  last  for  a  minimum  of 
five  years.  An  applicant  who  has  had  five  years  of  survival  with  no 
evidence  of  disease  following  local  tl^erapy  might  be  considered  for 
special  issuarice.  The  applicant  should  be  examined  by  a  specialist 
with  particular  interest  in  the  diagnosis  and  evaluation  and  treatment 
of  persons  with  gastrointestinal  malignancy.  The  examination  should 
contain  at  a  minimum  a  complete  history  and  physical  examination,  a 
test  for  occult  blood  in  stool,  a  chest  radiograph,  biochemical  tests  of 
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liver  function,  and  evaluation  of  the  upper  gastrointestinal  tract 
either  by  endoscopy  or  barium  contrast  studies. 

3.  Pi'ixnary  hepatic  carcinoma 

Primary  hepatocellular  carcinomas  are  usually  unresec  table  and  have 
a  mean  five-year  survival  rate  of  near  zero  percent.  Because  of  the 
complications  of  pain,  hemorrhage  into  the  tumor,  and  hemorrhage  in 
general  due  to  liver  disease,  applicants  should  be  denied 
certification.  An  applicant  who  has  demonstrated  five  years  of 
survival  and  has  no  evidence  of  disease  following  initial  treatment 
might  be  considered  for  licensing.  The  examination  should  include  a 
complete  history  and  physical  examination,  chest  radiograph, 
biochemical  tests  of  liver  function,  and  an  assessment  of  the  liver  by 
either  CT  Scan  or  isotope  liver  scan. 

4.  Ca*‘':inoid  syndrome 

This  discussion  about  carcinoid  syndrome  concerns  only  metastatic 
carcinoid  disease  and  not  carcinoid  tumors  that  were  removed 
incidental  to  other  surgery  in  portions  of  the  gastrointestinal  tract. 
Carcinoid  disease  is  a  common  disease  of  the  intestinal  tract,  and  it 
also  can  involve  the  lung  and  other  organs.  The  carcinoid  syndrome 
implies  the  presence  of  metastatic  disease  with  the  production  of 
vaso-active  and  other  hormones.  Because  the  syndrome  may  produce 
sudden  dyspnea  aiid  altered  mental  function,  the  diagnosis  of  the 
carcinoid  syndrome  should  result  in  denial  of  certification.  Persons 
with  carcinoid  tumors  that  are  totally  resected  without  metastases 
and  who  do  not  have  evidence  of  the  seadrome  may  be  considered  for 
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certification. 


5.  Gallbladder  and  biliary  cancer 

Gallbladder  and  biliary  cancers  carry  a  2.5%  five-year  survival  rate, 
making  applicants  with  these  types  of  malignancy  uncertifiable.  For 
applicants  who  have  had  five  years  of  survival  with  no  evidence  of 
disease  following  local  therapy,  licensing  may  be  considered.  The 
minimum  testing  described  above  for  primary  hepatic  carcinoma 
should  be  followed. 

6.  Pancreatic  cancer 

Only  10%  to  25%  of  persons  with  carcinoma  of  the  pancreas  have 
tumors  that  are  resectable,  and  only  8%  of  that  proportion  survive 
five  years;  thus,  this  disease  has  a  poor  prognosis.  Unresected  tumors 
are  characterized  by  three  disorders  that  would  affect  a  pilot’s 
proficiency;  10%  to  20%  develop  diabetes  melUtus,  a  significant 
percent  develop  thrombophlebitis  emd  other  thrombotic  phenomena, 
and  there  is  also  an  overall  incidence  of  serious  psychiatric  disorder 
approaching  76%.  Thus,  the  diagnosis  of  carcinoma  of  the  pancreas 
should  preclude  certification.  Applicants  who  have  demonstrated  five 
years  of  survival  with  no  evidence  of  disease  following  local  therapy 
might  be  considered  for  special  certification.  Such  certification 
would  require  evaluation  for  diabetes  mellitus,  and  the  criteria  for  a 
certificate  for  diabetes  should  apply  to  the  evaluation.  Testing  should 
also  be  done  for  pancreatic  exocrine  insufficiency.  Recommendations 
regarding  malabsorption  and  pancreatic  Ir^sufficiency  should  apply. 
The  re-evaluation  for  carcinoma  of  the  pancreas  should  include  at  a 
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minimum  a  history  and  physical  examination,  chest  radiograph, 
biochemical  tests  of  liver  function,  a  stool  examination  for  occult 
blood,  and  a  CT  scan  of  the  entire  upper  abdomen,  pancreatic  region, 
and  retroperitoneum  with  ispecial  attention  to  the  liver  and  pancreatic 
bed.  Special  endoscopic,  surgical,  or  contrast  studies  may  be  needed 
to  establish  existence  of  a  disease-free  state. 

7.  Small  bowel  cancer 

Small  bowel  carcinoma  is  an  unusual  tumor.  Cases  should  be 
considered  on  an  individual  basis  depending  on  cell  type,  location, 
stage,  and  therapy  given. 

8.  Carcinoma  of  the  colon  and  rectum 

Carcinoma  of  the  colon  and  rectum  is  staged  according  to  several 
classifications.  The  TNM  classification  for  colon-rectal  carcinoma 
recognizes  an  early  US  (carcinoma  in  situ)  where  the  primary  tumor 
involves  no  invasion  of  the  lamina  propria.  The  T^  tumor  is  confined 
to  the  mucosa  or  the  submucosa,  and  the  T^  tumor  is  limited  to  the 
wall  of  the  colon  and  rectum.  The  T^  tumor  involves  all  layers  of 
bowel  wall  including  serosa,  with  or  without  extension  to  adjacent  or 
contiguous  tissues. 

Oncologists'  recommendatiGiia 

a.  Carcinoma  of  the  colon  Stage  I  (Tj^  Nq  Mq) 

Persons  with  carcinomas  of  the  colon  in  early  stages,  which  are 
treated  with  or  without  colostomy,  should  be  certified  for  all 
classes  of  airmen.  A  measurable  proportion  of  patients  can  be 
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expected  to  develop  either  local  or  distal  tumorst  but  it  is 
difficult  to  predict  who  will  have  relapses.  Most  relapses 
occur  within  the  first  few  years  after  surgical  treatment.  Re¬ 
examination  with  live*  fimction  studies,  carcinoma  embryonic 
antigen  (CEA)  and  chest  radiograph  shouid  required  at 
three-month  intervals  for  at  least  three  years.  At  that  time, 
the  interval  could  be  lengthened  to  6  months.  Colonoscopy  or 
barium  studies  of  the  colon  should  be  required  yearly. 

b.  All  colonic  malignancies  beyond  Stage  I  should  be  denied 
certification.  An  applicant  who  has  had  five  years  of  survival 
with  no  evidence  of  disease  following  local  therapy  may  be 
considered  for  special  issu£mce.  The  examination  should 
contain  at  a  minimum  a  complete  history  and  physical 
examination;  a  chest  radiograph;  a  stool  examination  for  occult 
blood;  biochemical  tests  of  liver  function;  a  CT  scan  of  the 
entire  abdomen  with  special  attention  to  the  liver, 
retroperitoneum  and  colonic  region;  and  an  examination  of  the 
entire  colon,  either  by  colonoscopy  or  barium  enema  with  air 
contrast  technique. 

The  recommended  schedule  for  re-examination  of  applicants 
with  early  stage  colon  carcinoma  may  be  difficult  or 
impossible  to  follow.  If  the  follow-up  program  is  impractical, 
the  prudent  course  would  be  to  deny  certification,  even  to 
early  stage  patients,  for  at  least  the  Hrst  three  years  following 
initial  local  treatment. 
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Gastrointestinal  ^>ecialists'  recommemia  tions;  Persons  with  a 
palliative  resection  of  an  adenoccircinoma  of  the  colon,  or 
recurrent  adenocarcinoma  should  be  disqualified.  Persons  with 
a  curative  resection  of  an  adenocarcinoma  may  be  qualified 
three  to  6  months  after  the  operation,  depending  upon  the 
procedure. 

An  applicant  who  has  a  successful  resection  of  carcinoma  of 
the  colon,  with  the  tumor  limited  to  the  bowel  and  regional 
lymph  nodes,  and  who  has  been  issued  a  certificate,  will  be 
required  to  have  follow-up  examinations  with  a  carcinoma 
embryonic  antigen  (CEA)  done  at  least  every  6  months 
following  issuance.  The  result  must  be  forwarded  to  the  FAA 
along  with  results  of  any  other  studies  relating  to  the  status  of 
the  airman's  tumor.  The  airman  should  understand  that  any 
suspicion  of  recurrence  of  tumor  is  disqualifying  until  tests  are 
obtained  indicating  he  or  she  is  free  of  disease. 

9.  Miscellaneous  gastrointestinal  tract  tumors 

Other  malignancies  of  the  gastrointestinal  tract  occur  infrequently. 
Applicants  with  anal  or  other  carcinomas  should  be  considered  for 
certification  on  an  individual  basis.  The  overriding  consideration 
should  be  the  predictability  or  lack  of  predictability  of  relapse,  the 
common  sites  and  timing  of  relapse,  and  the  adverse  impact  that  such 
relapse  might  have  on  aviation  duty. 
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Urinary  tract  malignancy 


1.  Kidney 

Carcinomas  of  the  kidney  are  infrequently  diagnosed  in  a  truly 
localized  curable  stage.  With  localized  disease,  the  five-year  survival 
rate  is  reported  at  72%.  The  smallest  Tj  Nq  Mq  tumors  that  show 
minimal  renal  and  caliceal  distortion  or  deformity  and  that  are 
surrounded  by  normal  renal  parenchyma  have  good  five  year  survival 
rates  after  curative  surgery.  However,  these  individuals  do  have  a 
significant  risk  of  relapse  and  should  be  disqualified  by  the  AME  for 
consideration  for  special  issuance.  One-third  of  patients  already  have 
hematogenous  metastcises  at  the  time  of  diagnosis,  involving  the  lung 
in  50%  of  cases,  bone  in  S0%  of  cases,  liver  in  30%  of  cases  and  the 
brain  in  25%  of  cases.  The  risk  of  rapid  development  of  abnormal 
pulmonary  function  or  neurological  deficits  with  seizures  is 
significant.  Therefore,  applicants  with  a  diagnosis  of  carcinoma  of 
the  kidney  with  extension  outside  the  kidney  should  be  permanently 
disqualified. 

Persons  with  T^  intrarenal  lesions  that  are  completely  removed  at 
surgery  may  be  recertified  if  they  have  no  evidence  of  disease  five 
years  after  surgery.  Patients  with  Tj  intrarenal  neoplasms  identified 
incidentally  at  surgery,  and  those  with  primary  nonrenal  ceil 
malignancies,  such  as  sarcoma,  may  be  recertified  if  they  have  no 
evidence  of  disease  two  years  after  surgery.  An  examination  should 
include  at  a  minimum  a  complete  history  and  physical  examination,  a 
chest  radiograph,  biochemical  tests  of  liver  function,  and  a  CT  scan 
of  the  entire  abdominal  contents  and  retroperitoneum.  Other  special 
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studies,  surgical  procedures,  or  biopsies  may  be  required  to  establish 
the  presence  of  a  disease-free  state. 

2.  Urinary  bladder 

Overall,  malignancies  of  the  urinary  bladder  are  associated  with  a 
five-year  survival  rate  of  67%.  True  carcinoma  in  situ  or  papillary 
noninvasive  carcinoma  are  associated  with  a  high  probability  of 
cure.  Therefore,  Stage  I  and  n  malignancies  that  have  been  treated 
with  intent  to  cure  should  be  certified.  Recurrence  is  primarily  local, 
and  no  sudden  symptoms  except  hematuria  occur.  Re-examination  for 
certification  should  be  required  at  three  month  intervals  for  five 
years.  After  five  years  examinations  could  be  extended  to  intervals 
of  6  months.  Persons  with  Stage  m  and  IV  disease  should  be 
disqualified  until  they  have  been  shown  to  be  free  of  disease  five 
years  after  local  curative  therapy,  at  which  point  they  should  have  an 
examination  that  includes  at  a  minimum  a  history  and  physical 
examination,  chest  radiograph,  biochemical  tests  of  liver  function, 
endoscopy  and  contrast  studies  of  the  entire  urinary  tract  if 
appropriate,  and  computer  scanning  of  the  entire  abdominal  contents 
cmd  pelvis. 

3.  Prostate 

Cancer  cf  the  prostate  frequently  occurs  in  older  males.  The  degree 
of  histologic  differentiation  has  a  high  bearing  on  relapse  potential 
and  mortality.  For  the  earliest  localized  stage  of  truly  invasive 
carcinoma  of  the  prostate,  the  five-year  survival  rate  is  reported  to 
be  77%.  When  all  stages  are  considered,  the  five-year  survival  rate  is 
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63%.  Young  individuals  with  early  stage  disease  at  presentation 
generally  have  more  poorly-differentiated  tumors  and  dc  less  well 
than  older  individuals.  Clinical  staging  takes  into  account  the 
suspicion  for  malignancy  on  digital  rectal  examination. 

Stage  A  disease  occurs  when  carcinoma  is  not  suspected,  but  the 
individual  has  a  transurethral  prostate  resection  for  symptoms  of 
urinary  obstruction  thought  to  be  due  to  benign  hypertrophy,  and  on 
microscopic  anadysis  malignancy  is  noted.  The  special  issuance 
procedure  should  adlow  persons  with  Stage  A  to  be  certified  after 
careful  study  for  local  or  systemic  disease.  Such  persons  should  be 
re-examined  frequently,  edthough  many  will  be  permanently  cured  of 
malignant  disease.  Persons  with  Stage  I,  n,  and  m  carcinoma  of  the 
prostate,  who  have  no  distant  metastases  and  who  are  treated  with 
curative  intent,  should  be  certified  when  the  effects  of  treatment 
have  subsided.  However,  treatment  with  estrogen  compounds  should 
result  in  denial  due  to  the  recognised  propensity  for  thrombosis. 

Persons  with  localized  disease  should  be  re-examined  at  6  month 
intervals  with  determinations  of  alkaline  pho^hatase,  radioactive 
immunoassay  for  the  prostatic  fraction  of  acid  phosphatase,  serum 
calcium,  urinalysis,  and  clinical  examination  of  the  prostate.  The 
examination  should  be  done  by  a  physician  with  expertise  in  the 
examination  and  treatment  of  individuals  with  prostatic  malignancy 
Renal  function  testing,  including  blood  urea  nitrogen,  creatinine,  ar  ■' 
intravenous  pyelography,  should  be  done  annually.  Individuals  witl; 
Stage  IV  disease  should  not  be  certified. 
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In  summary,  the  predictability  of  the  recurrence  of  prostate  ceincer  is 
difficult;  determinants  include  not  only  tumor  size  at  presentation  but 
also  histologic  differentiation  and  age  of  the  individual.  Hard  and 
fast  rules  abou<  special  issuance  certification  for  some  tumor  types 
are  difficult  to  develop,  and  the  FAA  needs  to  rely  on  a  panel  of 
experts  with  special  knowledge  in  prostatic  malignancy  to  recommend 
action  on  a  case-by-case  basis. 

4.  Carcinoma  of  the  testicle 

With  present  chemotherapeutic  regimens  persons  with  advanced 
testicular  cancer  or  with  recurrent  cancer  after  local  therapy  have  a 
good  chance  of  oire.  The  treatment  of  early-atage  carcinoma  of  the 
testicle  may  consbt  simply  of  surgery  with  or  without  radiation. 
However,  both  seminomatous  and  nonseminomatous  testicular  cancers 
may  recur  soon  after  the  initial  therapy.  Persona  who  have  two  year^ 
of  survival  after  treatment  with  curative  intent  and  have  no  evidence 
of  disease  have  a  statistically  high  likelihood  of  cure,  and  they  may  be 
certified  if  a  thorough  examination  discloses  no  evidence  of 
recurrence. 

It  would  be  prudent  to  wait  three  years  after  completion  of  the  initial 
treatment  or  treatment  after  the  first  relapse  before  a  major  re- 
evaluation  for  certification  is  undertaken.  The  examination  should  be 
done  by  a  physician  with  expertise  in  evaluating  and  testing  persons 
with  testicular  malignancy.  A  major  examination  for  metastases 
using  the  appropriate  serum  markers  should  be  done.  The  long-term 
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complications  of  radiation  and/or  use  of  multiple  chemotherapeutic 
agents  are  similar  to  those  of  Hodgkiii's  disease.  Therefore,  frequent 
reassessment  is  prudent. 

Gynecological  cancer 

1.  Carcinoma  of  the  ovary 

Since  less  than  Z&%  of  ovarian  cancers  are  localized  at  the  time  of 
inital  diagnosis,  prognosis  is  usually  guarded,  and  continuous  therapy 
with  cytotoxic  chemotherapeutic  agents  precludes  certification  of 
applicants.  An  applicant  who  has  demonstrated  five  years  of  survival 
with  no  evidence  of  disease  following  local  therapy  for  carcinoma  of 
the  ovary  might  be  considered  for  special  issuance.  The  applicant 
should  be  examined  by  a  specialist  with  expertise  in  diagnosis  and 
therapy  of  patients  with  malignant  ovarian  disease.  The  minimum 
tests  should  include  a  history  and  physical  examination,  including  a 
thorough  pelvic  exam;  a  chest  radiograph;  biochemical  tests  of  liver 
function;  a  CT  scan  of  the  entire  abdomen,  retroperitoneum,  and 
pelvis;  an  intravenous  pyelogram;  and  a  urinalysis.  Other  special  tests 
may  be  indicated  in  selected  cases. 

Unusual  types  of  ovarian  tumors  should  be  considered  on  a  case  by 
case  basis. 

2.  Cancer  of  the  corpus  uteri 

The  most  commoD  carcinoma  of  the  corpus  uteri  is  adenocarcinoma  of 
tile  endometrium.  Staging  depends  upon  the  size  of  the  primary 
tumor,  the  presence  of  affected  regional  nodes,  and  the  presence  or 


absence  of  distant  metastases.  Spread  of  adenocarcinoma  of  the 
endometrium  may  be  slow  and  tumor  recurrence  is  usually  local  for 
long  periods  of  time.  If  these  tumors  do  not  cause  obstruction  of  the 
ureter  or  bowel,  a  pilot  should  not  be  adversely  affected.  On  the 
other  hand,  effects  of  radiation  may  create  a  significant  problem. 
The  earliest  truly  invasive  carcinoma  of  the  endometurium,  Stage  I, 
has  a  90%  cure  rate.  Unfortunately,  recurrence  is  unpredictable  for 
tumors  of  all  grades  of  differentiation.  Therefore,  it  is  prudent  to 
consider  all  persons  with  a  history  of  truly  invasive  carcinoma  of  the 
corpus  uteri  as  not  fit  for  certification. 

Certification  of  persons  with  Stage  I  and  It  disease  might  be 
considered  two  years  aftar  adequate  local  therapy,  if  they  have  been 
free  of  disease.  The  minimum  examination  would  include  a  history 
and  physical  examinatim,  chest  radiograph,  urinalysis,  biochemical 
tests  of  liver  and  renal  function,  aind  a  careful  pelvic  examination  by 
an  individual  with  particular  training  and  experience  in  gynecological 
malignancies.  Specialized  local  studies  such  as  intravenous 
pyelography,  abdominal  pelvic  ultrasound,  or  CT  scan  should  be  done 
as  well.  Those  persons  with  Stage  111  and  IV  disease  at  the  time  of 
initiai  diagnosis  should  not  he  certified  until  they  have  been  free  of 
disease  for  a  period  of  five  years  after  local  therapy.  All  persons 
should  be  re-examined  at  intervals  of  6  months. 

4.  Carcinoma  of  the  cervix 

As  a  site  of  frequent  cytologic  screening,  the  uterine  cervix  lends 
itself  to  diagnosis  of  carcinoma  in  early  stages.  The  five-year 
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survival  rate  of  Stage  0  carcinoma  of  the  cervix  (carcinoma  in  situ)  is 
virtually  100%.  The  five-year  survival  rate  of  localized  carcinoma  of 
the  cervix  is  approximately  82%.  The  five-year  survival  of  all  staiges 
taken  as  a  group  is  59%. 


Applicants  with  Stage  0  or  I  carcinoma  of  the  cervix  may  be  certified 
immediately  after  curative  treatment  has  been  completed,  whether 
with  radiation  or  surgery.  Follow-up  re-examinations  at  6  month 
intervals  for  three  years,  and  then  at  yearly  intervals,  are 
recommended.  Persons  with  Stage  II,  m  a^d  IV  disease  should  not  be 
certified  due  to  locad  complications  of  treatment  and  of  unpredictable 
likelihood  for  recurrent  disease.  Individuals  who  have  been 
demonstrated  to  be  free  of  disease  for  a  period  of  two  yeaus  may  be 
certified  by  special  issuance.  Minimum  testing  to  assure  a  disease- 
free  state  is  the  same  as  with  examination  of  the  corpus  uteri  and 
includes  examining  cytology  of  the  vaginal  cuff. 


o  Carcinoma  of  the  breast 

Breast  cancer  b  the  most  common  malignancy  in  females,  and  one  percent 
of  breast  cancers  occurs  in  males.  Various  features  are  important  when 
assessing  the  prognosis  of  a  person  with  a  history  of  breast  cancer.  The  most 
common  histologic  group  represetrt*  infiltrating  carcinoma  of  ductal 
structures.  Prognostic  features  include  the  amount  of  differentiation  of  the 
tumor  and  the  presence  or  absence  of  lymphatic  and  vascular  invasion. 
However,  there  have  not  been  good  studies  correlating  these  features  with 
relapse  potential  and  survival. 
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In  even  the  earliest  Stage  I  ceincer  (Tj  Nq  Mq)  with  a  small  initial  tumor  and 
no  involvement  of  cucilloury  lymph  nodes,  the  relapse  rate  at  five  years  can 
e^proach  20%.  With  standard  therapy  Stage  I  carries  approximately  an  80% 
five-year  survival  rate  with  no  evidence  of  disease.  This  is  a  low  enough  risk 
to  justify  certification  with  frequent  re-evaluation.  Re-evaluation  should  be 
done  at  a  minimum  interval  of  6  months  and  should  consist  of  a  chest 
radiograph,  liver  function  tests,  serum  calcium  and  alkaline  phosphatase  and 
a  careful  clinical  examination  by  an  individual  with  particular  training  and 
expertise  in  deahng  with  breast  malignancies.  Mammogra^  hy  of  tLe  opposite 
breast  should  be  required  annually.  Special  studies  may  be  required  ba3<;d 
upon  clinicai  or  laboratory  abnormalities. 

Persons  with  Stage  H,  in  and  IV  disease  should  be  permanently  disqualified 
because  of  the  unpredictable  and  high  incidence  of  metastatic  disease, 
especially  cerebral  metastases  with  potential  for  causing  seizures.  In  ear  ly 
Stage  I  disease  certain  histologic  features  been  associated  with  an 

increased  incidence  of  recurrence,  but  predicting  in  advance  who  may  or 
may  not  relapse  is  impossible. 

0  Malignant  melanoma 

Malignant  melanoma  is  a  potentially  serious  disorder  with  increasing 
incidence.  Staging  depends  upon  depth  cf  penetration  of  the  local  tumor,  the 
presence  or  absence  of  nodal  dbease,  and  the  presence  or  absence  of  distal 
metastatic  disease.  The  primary'  tumor  is  classified  as  Tq  when  atypical 
mclanocytic  hyperplasia  (Clark’s  Level  I)  is  present.  ITiis  is  not  considered  a 
malignant  lesion.  T|  requires  invasion  of  the  papillary  dermis  (Level  H)  or 
penetration  of  0.75  mm  thickness  or  less.  T2  implies  invasion  of  tlie 
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papillary-reticular-dermal  interface  (Level  HI)  of  penetration  of  0.76  to  1.5 
mm  in  thickness.  implies  invasion  of  the  reticular  dermis  (Level  IV)  or 
invasion  from  1.51  to  4..0  mm  in  thickness.  implies  invasion  of  the 
subcutaneous  tissues  (Level  V)  or  penetration  greater  than  4.1  mm,  or 
satellite  nodules  within  2  cm  of  the  primary  melamoma.  or  lesions 
with  clinically  negative  lymph  nodes  and  no  evidence  of  metastatic  disease 
are  called  Stage  I,  and  they  are  the  only  tumors  that  do  not  preclude 
certification.  Stage  I  tumors  should  be  diagnosed  only  by  n  pathologist  with 
particular  interest  and  expertise  in  meliuiorna  analysis. 

Oncologista'  recommendaticau):  A  person  with  all  stages  above  Stage  I  should 
be  denied  certification  because  of  metastatic  propensity;  87%  of  persons 
with  melanoma  have  metastases  to  the  lung  and  54%  have  metastases  to  the 
brain.  A  significant  mimber  of  these  persons  will  have  seizure  activity  as 
the  first  raanifestatioa  of  metatasis.  Individuals  with  Stage  II-A  or  n-B  (T^ 
or  with  NqMq  clinicel  staging)  \/ho  havo  demonstrated  a  survival  of  five 
years  with  no  evidence  of  disease  might  be  considered  for  certification.  An 
examination  for  recurrence  of  melanoma  should  consist  of  a  complete 
hbtory  and  physical  examination,  chest  radiograph,  biochemical  tests  of 
liver  function,  computer  assisted  tomography  of  the  brain,  and  liver 
scanning.  These  examinations  should  be  repeated  at  yearly  intervals  for  a 
minimum  of  10  years, 

Dermatologiata'  recommendatiaas:  Those  persons  with  a  malignancy  of  the 
skin  with  evidence  of  regional  or  systemic  metastases  should  be  disqualified 
from  flying,  until  such  time  that  the  tumoi  and  its  metastases  are  considered 
cured. 
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Visual  System 
btroductiiaii 

This  report  consists  of  two  broad  subjects:  1)  discussion  of  and  rationale  for  the 
recommended  standards,  and;  2)  description  of  and  recommended  disposition  of  specific 
ophthalmologic  diseases.  In  addition,  the  special  report  forms  for  ophthalmologic 
disorders  were  reviewed  and  some  minor  revisions  recommended. 

Discussion  and  Rationale  for  Recommended  Standards 

o  Distant  visual  acuity  for  Classes  I  and  n 

We  do  not  recommend  a  refractive  error  limit.  Rather,  an  applicant  should 
be  able  to  correct  from  20/200  to  20/20  or  better  in  each  eye  with  either 
conventional  spectacle  lenses  or  contact  lenses. 

0  Distant  visual  acuity  for  Class  IH 

In  most  states,  a  visual  acuity  of  20/40  m  required  to  obtain  a  driver's 
license.  Thus,  it  is  justifiable  to  change  the  visual  acuity  limit  from  20/50  to 
20/40  in  order  to  obtain  a  pilot  s  license.  We  do  not  recommend  a  refractive 
error  limit  or  imcorrected  acuity  limit  that  would  prohibit  an  applicant  from 
obtaining  a  Class  Ul  medical  certificate. 

o  Near  visual  acuity  for  Class  I 

Sixteen  inches  b  an  appropriate  reading  distance.  The  V  =  1.00  vision 
terminology  is  antiquated  and  is  not  familiar  to  most  AMEs  and 
ophthadmologists.  Furthermore,  the  near  vision  acuity  chart  which  is  on 
Form  8500-1  contaiins  Sloane  letters  that  are  to  be  used  at  16  in. 
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After  age  50  years,  we  recommend  a  near  vision  standard  of  20/40  or  better 
at  both  16  in  and  32  in  with  or  without  corrective  leiwes.  This  additional 
requiremeiit  would  correct  for  one  of  the  major  deficiencies  in  the  visual 
examination  for  flying:  it  is  importemt  while  piloting  to  be  able  to  see 
clearly  at  close  distances,  as  when  looking  at  maps,  and  at  intermediate 
distances,  as  when  viewing  the  instrument  panel.  This  is  especially 
important  in  night  flying.  Diminished  intermediate  visual  acuity  due  to 
presbyopia  in  an  individual  50  years  of  age  or  older  may  be  further 
compromised  by  bifocal  correction.  Trifocals  or  progressive  power  lenses 
may  be  necessary  for  clear  vision  at  distance,  intermediate,  and  near. 

Near  visual  aicuity  for  Class  II 

The  comments  above  concerning  the  need  for  testing  for  intermediate 
distance  visual  acuity  apply  to  Class  II  as  well. 

Testing  for  visual  acuity  using  the  SneUen  notation  of  20/40  is  based  on  the 
fact  that  on  official  aeronautical  maps  the  characters  are  of  20/40  linear 
Snellen  scale-size  or  lavger.  Thus,  the  recommended  standard  provides  a 
uniform  and  standard  laethod  to  determine  whether  a  Class  H  pilot  can  read 
aeronautical  charts. 

Near  visual  acuity  for  Class  III 

Near  v^ion  requirements  for  the  Class  HI  medical  certificate  should  be 
established  because  at  least  20/40  near  vision  is  necessary  to  read  charts, 
emergency  procedure  guidelines,  and  aeronautical  maps  accurately.  Since 
not  as  much  instrument  flying  is  done  by  private  pilots,  an  intermediate 
vision  requirement  after  age  50  for  Class  Ed  pilots  is  not  necessary. 


Color  vision  for  Classes  I  and  II 

Genetic  color  deficiencies  occur  in  approximately  8%  of  the  male  population 
and  in  less  than  1%  of  the  female  population.  These  individuals  experience 
veirying  degrees  of  color  confusion,  including  shifts  in  chromaticity  or  color 
temperature,  especially  when  colors  are  desaturated  by  environmental 
conditions.^ 

A  normal  observer  requires  the  ability  to  perceive  the  three  standaurd  colors, 
red,  green  and  blue,  in  order  to  match  an  unknown  wavelength  to  these  three 
known  standards.  This  person  is  classified  as  being  trichromatic.  A  small 
percentage  of  persons  with  abnormal  color  vision  can  perceive  only  two  of 
the  three  standard  colors.  These  indiiriduals  are  classified  as  dichromatic. 
Three  types  of  dichromatic  individuals  exists  those  lacking  red-sensitive, 
those  lacking  green-sensitive,  and  those  lacking  blue-sensitive  cones.  An 
individual  is  a  protanope  if  he  or  she  has  red-green  color  deficiency  related 
to  red-sensitive  cone  loss.  A  deuteranope  also  has  red-green  deficiency 
related  to  green-sensitive  cone  loss.  A  tritanope  has  blue-yellow  deficiency 
related  to  blue-sensitive  cone  loss. 

The  largest  group  of  color  ei;..  parsons  are  trichromatic,  and  they  have 

anomalous  colw  identification.  These  individuals  use  all  three  standard 
colors  to  match  unknown  hues,  but  in  "anomalous*  amounts  compared  to 
normal  trichromats.  They  are  actually  *color-weak*  rather  than  ’color¬ 
blind.’  Each  of  the  three  types  of  anomalous  trichromats  has  a  defect 
analogous  to  that  of  the  dichromats.  For  example,  th"*  protanomalous 
trichromat  is  ’red-weak,’  requiring  more  red  in  a  red-green  mixture  to 


match  an  unknown  hue. 


There  are  two  forms  of  severe  color  deficiency,  or  achromatopsia.  These 
individuals  are  monochromatic  and  have  complete  loss  of  color 
discrimination.  Rod  monochromatism  is  a  condition  in  which  the  individucil 
has  ito  functioning  cones  from  birth.  An  individual  with  this  condition  has 
very  low  visual  acuity,  totally  absent  color  vision,  aversion  to  bright  lights, 
and  nystagmus.  Cone  monochromatism  is  extremely  rare,  and  an  individual 
with  this  condition  has  no  hue  discrimination,  but  has  normal  visual  acuity. 
The  following  table  shows  the  prevalence  of  these  color  deficiencies  in  the 
general  population: 


Prevalence  of  Color  Deficiency 


Classification 

Percent 

Protanopia 

1.0 

Deuteranopia 

1.4 

Protanomalous  Trichromat 

0.78 

Deuteranomalous  Trichromat 

4.6 

Total 

8.0 

Monochroroat 

1  per  100,000 

Source;  Reference  2 

An  early  report  of  the  significance  of  color  vision  in  aviation  was  written  by 
Colonel  W.  H.  Wilmer  and  Major  Conrad  Berens,  In  1919:  *The  proper 
recognition  of  color  plays  an  important  part  in  the  success  of  all  types  of 
flyers-*^  Wilmer  and  Berens  indicated  that  color  vision  was  useful  in  map- 
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reading,  recognizing  sky  rockets  and  flares,  and  identification  of  red,  green, 
or  white  lights  at  airports.  They  noted  also  that  it  was  useful  to  have 
reliable  color  vision  to  select  a  place  for  forced  landing.  Of  course,  aviation 
technology  has  increased  multifold  since  that  time,  yet  many  of  the  initial 
concepts  described  in  this  early  report  about  color  vision  still  apply  to 
aviation. 

The  use  of  color  vision  in  aviation  can  be  briefly  outlined  as  follows: 

1.  Aircrew  color  discrimination 

a.  Identification  of  color  light  signals  and  navigation  lights 

b.  Airport  beacons 

c.  Approach  tights 

d.  Runway  lights  (end  lights,  center  lights,  stopping  distance 
markers) 

e.  Taxi  strips 

f.  VASI  (Visual  Aj^roach  Slope  Indicator) 

g.  Instrument  panel  (navigation  and  warning  lights) 

h.  Instrument  panel  color  TV-type  instrument  displays,  and  radar 

2.  Identification  of  colors  on  reflecting  surfaces 

a.  Instrument  zone  markers  on  panels 

b-  Smoke 

c.  Flares 

3.  Map  and  chart  reading 

4.  Color  differences  iu  terrain 
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The  use  of  VASI  reqtiires  recognition  of  minute  changes  in  a  red-white  color 
relationship.  Both  deuteranopes  and  prot3mopes  may  have  difficulty  with 
VASI,  adthough  they  may  not  be  aware  of  any  difficulty.  The  deuteranopes 
will  probably  experience  less  difficulty,  although  there  are  some  who  will  not 
be  able  to  utilize  the  VASI  system  safely.  Unfortunately,  it  is  not  possible  to 
predetermine  which  deuteranopes  will  not  be  able  to  utilize  VASI. 

A  change  from  the  present  use  of  edge  taxi  lights  to  the  increasingly  more 
popular  center  taxi  lights  may  make  night  taxing  easier  for  the  pilot  with 
normal  color  vision.  However,  the  concomitant  change  from  blue  to  green 
may  lead  the  deuteranopes  to  straddle  the  runway  lights,  perceiving  them  to 
be  the  green  taxiway  lights,  with  obvious  dangerous  consequence. 

End  markers  denoting  the  amount  of  remaining  runway  are  colored  lights. 
Colored  lights  also  mark  a  high  speed  taxiway  exit.  Where  red  lights  are 
used  protanopes  will  have  particular  difficulty  interpreting  the  red  light 
cues. 


Aircraft  navigation  lights  may  be  particularly  confusing  to  color-deficient 
individuals.  Since  navigation  lights  are  small  point  sources  at  usual  ranges, 
in  normal  individuals  color  perception  might  be  diminished  by  the 
physiological  phenomenon  of  small  field  tritanopia,  which  may  lead  to 
confusion  of  blue  and  green,  and  white  and  yellow.  Dichromats  might 
confuse  a  green  signal  with  either  a  red  or  white  signal,  or  even  both, 
depending  upon  the  precise  chromatid  ties  of  the  colors  used.  As  a  result 
dichromats,  who  may  already  have  reduced  color  vision,  may  be  further 
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reduced  to  monochromaticity,  or  total  color-blindness,  when  the 
physiological  phenomenon  of  small  field  tritanopia  is  added. 

Another  problem  is  that  protanopes  may  fail  to  see  the  red  navigation  lights 
at  a  useful  range  because  of  their  lowered  sensitivity  to  red  light.  ^ 
Protanopic  pilots  are  denied  reliable  information  that  is  provided  by  the 
navigation  light  code  and  need  to  rely  entirely  on  a  fix-of-bearing  for  a 
determination  of  a  potential  collbion  course  at  night,  which  is  not  always  as 
reliable. 

Any  pilot  with  a  protanopic  cole?  vision  defect  will  be  further  disabled  by 
the  inability  to  detect  a  red  anticollision  light  at  a  range  that  allows 
sufficient  time  to  make  a  fix-of-bearing  judgment  prior  to  a  possible 
collision.  White  strobe  anticoUision  hghts  may  assist  this  protanopic 
observer,  but  the  white  color  is  permitted  only  in  the  United  States. 
Bowman  and  Cole  reported  that  the  navigation  light  system  at  night  serves 
as  a  crude  screening  method  to  place  another  aircraft  into  a  potential  threat 
vs  a  no-threal  category  (collision  vs  no  colUsioii)  based  on  the  observation  of 

7 

the  aircraft  s  navigation  lights. 

It  is  difficult  to  establish  whether  or  not  the  present  color  vision 
requirements  and  screening  for  them  have  resulted  in  enhanced  flight  saf^'ty 
in  the  past.  It  has  not  been  porsiblc  to  find  any  reported  aircraft  crash  or 
collision  that  has  been  attributed  primarily  to  a  color  vision  defect.  The  US 
Air  Force  reported  on  a  group  of  twelve  aviators  with  considerable  Hying 
experience  who  failed  the  Dvorine  color  plate  test.  Eight  were  pilots  with 
ar  average  of  3.^74  hours  each,  for  a  total  of  Z6,I96  flying  hours.  The  other 
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four  were  a  navigatori  a  flight  engineer,  a  boom  operator,  euid  a  flight 
surgeon.  They  denied  ever  having  any  difficulty  due  to  defective  color  vision 
in  performing  their  jobs.  None  of  these  experienced  men  was  grounded  after 
the  discovery  of  the  defect.  Eleven  of  the  IZ  had  a  deuteranopic  defect  and 

O 

one,  the  flight  surgeon,  had  a  protanopic  defect. 

This  study  led  the  Air  Force  to  study  which  types  of  color  deficiencies,  if 
any,  were  acceptable  for  flight.  This  study,  combined  with  the  examination 
results  of  Z,591  additional  pilots  and  navigators,  led  to  the  conclusion  that 
persons  with  protanopia,  deuteranopia,  any  degree  of  protanomaly,  and  all 
but  the  mildest  degree  of  deuteranomaly,  are  almost  never  successfxil  as 
pilots  or  navigators.  The  Air  Force  could  not  establish  with  certainty  how 
mild  a  deuteranomaly  would  be  acceptable,  but  those  individuals  who  scored 
above  50  on  the  SAM  Color  Threshold  Tester  were  considered  very  mildly 
color  deficient,  and  probably  safe  and  acceptable  for  flight.^ 

Oille  and  Boose  reviewed  data  from  1974  through  19?6  on  accident 
experiences  of  civilian  pilots  with  selected  static  visual  defects,  including 
deficient  color  vision.  They  noted  that  the  group  with  deficient  color  vision 
and  no  operational  restrictions  had  a  significantly  higher  accident  rate  than 
expected.  Individual  accident  records  were  reviewed  to  determine  any 
possible  relationship  between  visual  defects  of  the  pilot  and  the  accident 
cause,  such  os  phase  of  light,  type  oC  flying,  '  ae  of  day  and  weather.  No 
unusual  associations  were  determined. 

The  visual  system  committee  for  this  review  project  sent  a  questionnaire  to 
airline  medical  directors  seeking  their  opinions  on  the  importance  of  color 
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vision  in  aviation.  Two  responses  were  received  from  these  medical 
directors,  and  they  wc-re  on  opposite  sides.  One  director  stated  there  is  a 
considerable  need  for  normal  color  vision  in  commercial  pilots  an  lirline 
captains,  since  many  aircraft  systems,  charts,  and  manuals  are  cole  -reded. 
In  addition,  new  instrument  systems  include  features  such  as  visual  ^play 
terminals  which  are  color-dependent.^^ 

The  other  medical  director  stated  that  prospective  studies  o'  the  importance 
of  color  vision  in  aviation  show  no  apparent  relationship  between  aircraft 
accidents  and  color-deficient  individuals.  This  medical  director  pointed  out 
che  less  critical  role  of  color  vision  in  night  flying,  since  anticoilision  lights 
are  strobe  lights  and  airports  are  located  by  rotating  beacons-  Furthermore, 
most  operations  now  use  radar.  This  director  also  pointed  out  that  although 
in  the  modern-day  cockpit  color  may  aid  in  the  recognition  of  instrument 
readings,  the  classical  method  of  glancing  at  a  pointer  location,  rather  than 
color  Indication,  is  still  probably  more  important.  He  concluded  that  color 
vision  may  play  a  sm5dl  role,  if  any,  in  modem  aviation. 

In  summary,  the  hazard  to  aviation  safety  of  anomalous  color  vision  is  not 
clear.  No  studies  have  shown  that  color  deficiency  has  been  a  direct  cause 
of  accidents.^^  On  the  other  hand,  color  is  an  important  constituent  of 
aircraft  devices  such  as  instrument  panel  gauges  and  warning  lights,  and  of 
airport  landmarks,  such  as  beacons  and  runway  lights.  Thus,  we  recommend 
that  testing  for  color  vision  remain  in  the  standards  and  in  the  routine  AME 
examination,  and  that  the  standard  for  Class  0  pilots,  who  fly  frequently  and 
who  are  responsible  for  transporting  humans,  be  as  strict  as  the  standard  fo" 
Class  I. 
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Screening  for  color  vision  has  its  problems,  too.  The  US  Army,  which  has 

greater  control  over  testing  procedures  than  is  possible  in  civil  aviation, 

reported  that  testing  is  23-25%  effective  in  screening  out  anomalous  color 

14 

vision.  Persons  with  dichromatic  deficiency  were  most  easily  detected. 

Another  problem  is  the  great  variety  of  color  vision  tests  and  the 
inconsistencies  among  their  scores  for  normcil  color  vision.  This  problem  is 
compounded  by  the  different  recommended  stanaards  for  color  vision  in 
civilian  aviation,  that  is,  "normal"  color  vision  for  Class  I  and  n  and  "ability 
to  distinguish  aviation  signals  red,  green  and  white"  for  Class  m.  A  test  in 
the  physician's  office  that  would  predict  a  pilot's  ability  to  distinguish  the 
aviation  signals  (ie,  a  test  that  would  correlate  with  the  signal  light  gun  test 
at  air  traffic  control  towers)  is  most  desirable,  but  presently  unavailable. 

The  current  acceptable  equipment  for  testing  color  vision  includes  the 
Eldridge-Green  lantern,  Farnsworth  lantern.  Keystone  Orthoscope,  Keystone 
Telf  binocular.  School  of  Aerospace  Medicine  Color  Threshhold  Tester  (SAM- 
CTT),  Titmus  vision  tester,  and  various  isochromatic  plates  (Dvorine,  HRR, 
isihara).  We  have  reviewed  these  color  vision  tests  to  assess  their  value 
toward  detecting  both  normal  color  vision  and  the  ability  to  distinguish 
aviation  signals.  This  review  has  led  to  the  recommendations  for  testing  and 
disposition  that  cure  found  in  the  proposed  AME  Guide. 

Eldridge-Green  Laniem 

The  Eldridge-Green  lantern  was  first  described  in  1891  and  used  by  the 
British  Navy,  and  later  by  the  US  Navy  and  the  British  Railway  Authority. 


However,  there  are  no  reports  in  the  literature  since  that  time  that 
demonstrate  the  validity  of  this  device.  Eldridge-Green  claimed  that  all 
persons  with  color  vision  deficiency  are  readily  detected,  and  that  his  device 
enables  the  examiner  to  pass  those  with  milder  forms  of  color  vision 
defects.  However,  he  also  stated  that  about  one-third  of  the  population  will 
have  some  difficulty  with  the  lantern,  which  obviously  demonstrates  some 
difficulty  with  the  interpretation  of  test  results.  The  test  is  complex  euid 
lacks  standardization,  and  therefore  it  is  unsuitable  as  a  practical  test  for 
color  screening.^® 

Farnsworth  Lantern 

During  World  War  II  the  Eldridge-Green  lantern  became  unavailable  and  the 
US  Navy  explored  possible  replacements.  The  task  of  developing  a  new 
lantern  went  to  Commander  Dean  Farnsworth  in  New  London,  Connecticut. 
His  lantern  uses  three  colors,  a  slightly  desaturated  red,  a  yellowish  white, 
and  a  yellow  green.  He  theorized  that  these  three  colors  serve  as  an  index 
of  confusion  from  which  the  other  confusions  that  prolanopes  and 
deuteranopes  possess  can  be  predicted. 

The  lantern  does  not  simulate  actual  signal  recognition,  but  it  is  a  test  of 
color  vision.  The  Farnsworth  lantern  Ls  unhkely  to  fail  subjects  with  normal 
color  vision. 

Unpublished  data  at  the  Naval  Submarine  Medical  Research  Laboratory 
indicate  that  those  persons  with  color  deficiencies  who  fail  isochromatic 
plates  but  pass  the  Farnsworth  lantern  are  as  accurate  as  those  with  normal 
vision  in  judging  typical  colors  used  by  the  services  for  coding,  signaling  and 
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communication. 


The  Farnsworth  lantern  differentiates  the  degree  of  defect  very  effectively 
and  can  detect  persons  with  mild  deficiencies.  Since  the  Farnsworth  lantern 
became  the  final  validating  test  for  color  vision  in  the  US  Navy  in  1954,  30% 
of  the  10  men  in  100  who  are  deemed  to  have  a  color  deficiency  by  seme 
other  test  have  been  salvaged  for  training  as  line  officers,  submariners, 
electronic  technicians  and  pilots.  It  has  the  additional  advantages  of  a  biief 
testing  time  and  of  not  requiring  the  use  of  a  darkroom. 

The  test  cannot'  be  learned,  so  persons  with  color  deficiency  are  unlikely  to 
be  able  to  achieve  a  passing  result  from  prior  practice  and  learning.  It  has 
also  been  shown  to  be  a  good  predictor  of  performance  on  the  daytime  signal 
light  gun  test.^^’^^ 

School  of  A’Hation  Medicine  Color  Threshold  Tester  (SAM-CTT) 

Also  at  the  onset  of  World  War  II,  other  studies  were  in  progress  to  develop  a 
new  lantern  test  at  the  School  of  Aviation  Medicine.  Louise  Sloan  developed 
the  SAM-CTT.  Her  objective  was  to  devise  a  simple  instrument  to  provide  a 
quantitative  test  of  the  ability  to  recognize  aviation  signals  so  that  persons 
with  color  deficiencies  who  were  "color  safe"  could  be  identified  reliably. 
Sloan  argued  that  aviation  signal  colors  are  saturated  and  differ  in  hue  from 
each  otuer,  so  that  many  persons  with  color  vision  deficiencies  are  able  to 
recognize  the  colors  easily  under  optimal  conditions.  However,  at  threshold 
visibility,  their  difficulty  in  recognizing  color  becomes  more  apparent.  Thus 
her  lantern  pr’esents  colors  at  a  range  of  intensities.  Normals  would  be  able 
to  recognize  the  colors  reliably  even  at  the  lowest  intensities;  those  with 
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color  deficiencies  would  be  more  likely  to  make  errors  as  the  intensity  was 

reduced.  As  was  not  the  case  with  other  tests,  considerable  effort  was  made 

to  validate  the  test  scores  of  the  SAM-CTT  test  by  comparison  with  field 

tests.  From  the  data  of  Sloaui,  a  score  of  60  is  necessary  if  a  color  deficient 

individual  is  not  likely  to  make  errors  at  any  of  the  practical  field  tests,  but 

a  score  of  50  is  sufficient  for  some  tasks  and  also  seems  to  be  the  level  at 

1 A  1  7 

which  pilots  do  not  report  difficulty  identifying  aviation  signals. 

There  is  a  precedent  in  the  Air  Force  to  pas'i  approximately  3%  of  the  8% 
who  fail  standard  vision  testing  for  aviators.  These  apparently  are 
deuteranopic  individuals  who,  judged  by  Air  Force  experience,  do  not  pose  an 
increased  risk  to  aviation  safety.  ’  Detecting  these  individuals  is, 
however,  quite  difficult  with  common  testing  procedures.  If  these  mildly 
color  deficient  aviators  desired  first-  or  second-class  medical  certificates, 
testing  b/  tbe  S.-iM-CTT  would  be  most  appropriate  if  they  first  failed  the 
screening  isochn^matic  plates.  A  score  of  50  or  better  on  the  SAM-CTT 
would  proviae  justification  for  passing  these  individuals. 

T>'<2  SAM-CTT  lanter  i  is  particularly  usaiul  for  testing  in  the  aviation 
setting,  since  it  hai  been  designed  to  si m  ’late  aviation  signals.  However, 
the  cost  of  the  lantern  and  trainmg  that  is  required  to  ad^iinister  the  test 
are  prohibitive  for  practical  use.  As  an  alternative,  applicant  could 
travel  to  an  institution  where  the  instrument  is  available.  Despite  these 
disadvantages,  the  test  is  a  proven  standard  and  should  be  retained. 

Titmus  Vision  Tester 

The  Titmus  vision  tester  was  designed  as  a  quick,  accurate  and  reliable 
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method  for  identifying  persons  in  need  of  more  extensive  ophthalmic 
evaluation.  Five  speciad  test  slides  are  appropriate  to  aeromedical  testing. 
The  color  vision  plate  consists  of  6  "accurately  and  authentically  reproduced 
Isihara  pseudoisochromatic  plates."  The  test  detects  the  presence  of  a  color 
deficiency,  but  not  the  type.^^ 

Keystone  Orthoscope/Telebinocular 

The  Keystone  Orthoscope/Telebinocular  was  designed  in  cooperation  with 
the  Special  Products  Division,  Medical  Department,  of  the  Civil  Aeronautics 
Administration.  It  incorporates  tests  for  distant  and  near  visual  acuity, 
vertical  phoria,  lateral  phoria,  and  color  vision. 

Color  vision  is  tested  by  two  test  slides,  one  for  "severe"  color  deficiency 
(red,  green),  and  one  for  "mild"  (blue,  violet).  The  subject  must  correctly 
identify  numbers  in  two  out  of  three  test  circles  on  each  slide. 

Pseudoisochromatic  Plates 

Generally,  humans  have  the  ability  to  distinguish  hues,  or  wavelengths  of 
colors,  under  various  intensities  and  saturation  eigainst  a  series  of  confusing 
colors.  This  is  the  basis  for  the  pseudoisochromatic  plates.  If  an  individual 
can  identify  the  appropriate  pattern  in  a  pseudoisochromatic  plate,  then  he 
or  she  should  also  be  able  to  distinguish  colors  under  usual  circumstances 
fotmd  in  flying  activities.  There  is  some  objection  to  this  approach,  in  that 
not  every  instance  of  color  discrimination  in  aviation  involves  distinguishing 
pigments  uncer  confusing  circumstances,  as  with  these  plates.  Very  often 
individuals  are  required  only  to  distinguish  colored  lights,  as  with  a  signal. 
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In  the  pseudoisochromatic  plates  certain  signs,  in  the  form  of  figures, 
letters,  or  geometric  shapes  on  the  test  plate  are  undecipherable  by 
individuals  with  color  deficiency,  because  they  cannot  distinguish  colors  of 
the  signs  and  those  of  the  hackground.  If  the  differences  between  the  colors 
are  slight,  the  test  is  very  sensitive  and  serves  as  a  preliminary  screening 
device.  The  type  of  deficiency,  however,  can  be  established  only  if  the 
colors  are  more  dissimilar. 

Isihara  Pseudoisochromatic  Plates 

The  Isihara  Atlas  was  designed  to  classify  congenital  protanopes  and 

deuteranopes.  Among  all  of  the  atlases  presently  available,  it  is  best  for  this 

purpose.  It  does  not,  however,  allow  for  sufficient  distinction  between  the 

types  of  protanopes  and  deuteranopes,  nor  does  it  show  the  severity  of  the 

deficiency.  It  also  does  not  distinguish  the  tritanopic  deficiency,  although  it 

does  reveal  the  acquired  red/green  dyschromatopsias.  However,  the 

21 

acquired  blue/yellow  deficiency  is  frequently  missed. 

The  Hardy,  Rand,  Rittler  Atlas  {HRR)  Plates 

For  congenital  dyschromatopsias  this  test  has  mediocre  specificity  and 
sensitivity.  Some  normal  subjects  cannot  decipher  the  proof  plates  in  this 
atlas,  and  these  may  sometimes  be  interpreted  properly  by  abnormal 
subjects.  However,  in  the  acquired  dyschromatopsias,  the  HRR  is  one  of  the 
best  tests  presently  available.  In  these  disorders,  it  is  able  to  distinguish 
both  the  green/red  and  the  blue/yellow  deficiencies,  and  lead  to  assessment 
of  theii*  severity.  The  instruction  booklet  notes  that  this  test  was  designed 
as  a  qualitative  as  well  as  quantitative  diagnostic  test.  ’  There  are  no 
data  to  correlate  the  test's  qualitative  results  to  the  signal  light  gun  test 
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performance. 

Dvorine  Pseudoisochromatic  Plates 

Dvorine  has  reported  that  misclassification  of  normal  subjects  as  color 
deficient  is  more  likely  to  occur  with  the  HRR  test  than  with  either  the 
Isihara  or  Dvorine  plates.  Others  have  found  that  the  Dvorine  test  is  the 
most  discriminating  and  reliable  plate  test.  The  results  from  this  test  are 
very  closely  correlated  to  results  obtained  on  the  anomaloscope,  which  is  an 
instrument  designed  to  detect  anomadous  trichromatics.  The  anomaloscope 
is  also  very  usefxU  in  detecting  dichromatics,  since  it  works  by  mixing  red 
and  green  colors.^^  It  has  also  been  determined  that  a  quantitative  diaignosis 
can  be  made  with  the  Dvorine  plates  based  on  the  number  of  plates  that  are 
interpreted  incorrectly. 

The  term,  ■normal,*  is  applied  to  an  individued  who  identifies  12  of  the  14 
plates  of  the  first  section.  The  terms,  ■color-blind"  and  “color-deficient," 
are  applied  to  individuals  who  fail  to  identify  three  or  more  plates  of  the 
first  section.^^ 

Recent  data  have  shown  that  if  this  test  is  used  for  predicting  passing 
performance  on  the  signal  light  gun  test,  these  criteria  may  be  too  strict. 
For  this  purpose,  nine  or  more  errors  would  be  classed  as  failing  on  the  series 
of  14  plates. 

American  Optical  Pseudoisochromatic  Plates  (Richmond  Plates) 

The  AO  Plates,  now  produced  by  Richmond  Optical,  are  a  screening  tei^i  for 
red/green,  but  not  for  blue/yellow,  deficiencies.  Therefore,  they  ar.'  neither 
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qualitative  nor  totally  quantitative.  However,  they  are  easy  to  administer. 

The  series  consists  of  14  plates,  and  a  person  who  makes  five  or  more  errors 

is  considered  color  deficient.  This  level  may  be  too  strict  in  predicting 

performance  on  the  signal  light  gun  test.  A  score  of  6  or  more  errors  would 

25 

be  more  appropriate  for  this  test. 


In  summary,  using  pseudoisochromatic  plates  is  one  of  the  simplest  methods 
of  distinguishing  between  normal  and  red/green  color  deficient  perception. 
The  pseudoisochromatic  plates  are  an  extremely  effective  tool  in  the  hands 
of  either  expert  or  relatively  untrained  examiners,  are  inexpensive,  and  are 
the  least  time-consuming.^^ 


o  Visual  fields  for  Classes  I  and  II 

The  Class  I  and  D  criteria  for  field  of  'dsion  should  fall  within  the  generally 

accepted  norms  for  each  eye.  With  average  normal  bony  configuration  of 

the  face,  position  of  the  eyes  within  the  orbits,  and  usual  prominence  of  the 

nose,  the  acceptable  minimal  normal  extent  of  the  visual  field  from  the 

30 

point  of  fixation  is  as  follows: 


Temporally  in  a  horizontal  line 

95° 

Down  and  temporally 

90° 

Directly  downward  in  a  vertical  line 

55° 

Down  and  nasally 

50° 

Nasally  in  a  horizontal  line 

60° 

Up  and  nasally 

55° 

Directly  upward  in  a  vertical  line 

50° 

Up  and  temporally 

65° 

These  figures  have  a  tolerance  of  _^5°. 
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Reductions  in  visual  fields  may  be  expected  in  older  airmen.^®  However, 
even  slight  reductions  in  visual  fields  may  indicate  active  disease  within  the 
eye  or  the  rest  of  the  visual  system.  Maintaining  a  standard  for  normal 
visual  fields  is  a  method  of  detecting  early  ocular  pathology. 

In  the  present  standard  for  Class  IH  certification  there  is  no  visual  field 
reqtiirement.  The  committee  does  not  recommend  a  specific  visual  field 
requirement  for  a  Class  III  medical  certificate,  since  eye  disease  serious 
enough  to  cause  significant  visual  field  loss  will  cause  a  denial  under 
requirement  that  no  serious  pathology  of  the  eyes  be  present. 

0  Ocular  pathology  for  Classes  I,  n  and  IH 

It  is  not  necessary  to  list  specific  disqualifying  ocular  abnormalities  in  the 
standards.  If  an  ocular  problem  interferes  with  visual  acuity,  visual  fields, 
motility,  or  color  vision,  or  increases  intraocular  pressure,  then  it  would  be 
covered  under  one  of  the  other  present  or  proposed  standards. 

The  ocular  pathology  standards  for  Class  Q  and  Class  IH  medical  certificates 
should  be  identical  to  the  standard  for  the  Class  I  medical  certificate.  If 
there  b  an  acute  or  chronic  pathological  condition  of  the  eye  that  might 
interfere  with  its  proper  function,  might  progress  to  that  degree,  or  might  be 
aggravated  by  Qyiag,  then  this  condition  could  be  dangerous  while 
performing  the  duties  of  all  classes  of  airmen. 

An  applicant  who  gives  a  history  of  any  acute  or  chronic  pathological 
condition  of  the  eye  should  be  examined  more  carefully  and  completely  by  an 
ophthalmologist,  at  which  time  a  decision  can  be  made  as  to  whether  the 
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ocular  abnormality  is  one  that  might  interfere  with  flying. 


o  Ocular  motility 

We  recommend  no  changes  in  the  present  standards  for  ocular  motility. 

The  present  ocular  motility  standards  consist  of  limits  for  horizontal  and 
vertical  heterophorias.  A  phoria  (or  heterophoria]  is  a  tendency  for  the  eyes 
to  deviate  from  each  other,  and  is  measured  in  prism  diopters  once  the  eyes 
have  been  dissociated.  To  dissociate  the  eyes,  binocular  viewing,  or  fusion, 
must  be  disrupted,  which  can  be  accomplished  in  several  ways:  an  alternate- 
cover  test;  presenting  the  eyes  with  dissimilar  objects,  as  in  the  Mattox  rod 
test;  and  presenting  the  same  object  to  both  eyes,  but  in  different  colors, 
such  as  the  red/white  or  red/gteen  test.^^ 

Some  degree  of  lateral  phoria  is  present  in  almost  100%  of  the  population. 
By  contrast,  a  tropia,  which  is  a  manifest  deviation  of  the  eyes,  is  present  in 
an  estimated  2%  of  the  population.  Orthophoria  is  the  very  rare  situation 
where  both  visual  axes  are  perfectly  aligned  even  when  fusion  is  disrupted. 
Orthophoria  may  be  considered  as  the  physiological  ideal,  which  rarely,  if 
ever,  exists.  The  practical  reality  is  that  small  degrees  of  phoria  are 
normal.^  ^ 


The  upper  limits  of  normal  for  phoria  values  are  vague*  The  following  are 
values  given  by  several  authoritative  sources: 

In  the  Binocular  Vision  and  Ocular  Motility  Section  of  the 
Ophthalmology  Basic  and  Clinic  Science  Course  1982-1983,  prepared 
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by  the  American  Academy  of  Ophthalmology,  normal  limits  for 
phofias  aret'^*' 

Esophoria:  1-2  prism  diopters 
EKophoria;  1-4  prism  diopters 
Hyperphoria:  0.5  priam  diopter 
Testing  distance  is  not  specified. 

In  a  1950  edition  of  the  same  manual,  Saul  Sugar  gave  the  following  as 
norms  for  muscle  balance; 

a.  At  6  meters; 

Esophoria  not  greater  than  3  prism  diopters 
Exophoria  not  greater  than  2  prism  diopters 
Hyperphoria  not  greater  than  2  prism  diopters 

b.  At  33  cm 

Esophoria  not  greater  than  1  prism  diopter 
Exophoria  not  greater  than  7  prism  diopters 
Hyperphoria  not  greater  than  I  prism  diopter 

In  a  1955  discussion  of  Air  Force  Vision  Standards,  Brigadier  General 
Victor  A.  Byrnes  stated  that,  in  the  general  pcpulaticn.^  “96%  will 
have  less  than  4-5  diopters  of  esophoria  or  exophoria-*^^ 


David  D.  Uichaeb  concurs  with  the  opinion  that  heterophoria  of  some 
degree  Is  probably  universal.  He  states  that  the  prevalence  of  lateral 
phorias  laso-or  exopltoria)  is  probably  86-98%,  and  approximately  20% 
for  vertical  phorias.  He  states  that  “it  is  not  possible  to  attach 
'clinical  significance*  to  a  particular  phoria  value,  although  this  is 


frequently  specified  on  drivers'  and  fliers'  examinations.  Even  when 
the  distance  is  stipulated,  it  is  not  the  absolute  phoria  but  its  relation 
to  the  compensating  fusioni^i  vergence  that  determines  visual 
efficiency."^  ^ 

Dr.  Michaels'  comments  allude  to  another  problem  with  phoria 
measurements:  their  variability  under  various  testing  conditions. 

5.  The  testing  method,  fixation  distance,  control  or  lack  of  control  of 
accommodation,  general  well-being  or  fatigue,  as  well  as  hypoxia,  can 
influence  the  amount  of  heterophoria.^^ 

Fusional  Amplitudes 

As  stated  in  the  r  ‘commended  Part  67  M*4ical  Standards,  motility  standards 
are  a  part  of  the  certification  examination  in  order  to  ensure  "bifoveal 
fixation  and  vergence-phoria  relationships  sufficient  to  prevent  a  oreak  in 
fusion  under  conditions  that  may  reasonably  occur  in  performing  aviation 
duties,"  In  other  word?,  the  certification  procedure  is  attempting  to  exclude 
any  individuals  who  might  develop  diplopia  while  flying  an  airplane.  In  order 
to  assess  adequately  an  individual's  chances  of  developing  diplopia,  an 
examiner  needs  information  on  horizontal  and  vertical  fusional  amplitudes, 
as  well  as  phoria  measurements.  Only  by  comparing  phoria  values  to  fusional 
amplitudes  can  an  assessment  be  made  of  one's  ability  to  compensate  for  a 
phoria.  Vergence  eye  movements  are  used  continuously  lo  maintain 
binocular  fixation,  and  are  necessary  to  prevei,,  horizontal  and  vertirai 
pbortas  from  becoming  tropias.  They  also  assist  in  changes  in  position  of 
gaze,  as  In  fixation  from  di’^tance  to  near. 
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The  average  normal  fusional  amplitudes,  in  prism  diopters,  according  to  von 


“j  c 

Noorden,  are  as  follows:'*^ 

Testing 

Distance 

Convergence 

Amplitudes 

Divergence 

Amplitudes 

Vertical 

Fusion 

6  m 

14 

6 

2.5 

25  cm 

38 

16 

2.6 

Fusional  convergence  controls  an  exophoria,  fusional  divergence  controls  an 
esophoria,  and  vertical  fusional  vergence  controls  a  vertical  phoria.  Fusional 
vergence  aiuplitudes  can  be  measured  by  a  rotary  prism  or  prism  bar. 
Accommodation  muist  be  controlled  with  either  testing  method. 

Fusional  vergences  are  not  absolute  values,  and  they  can  vary  unde?  adverse 
conditions  such  as  fatigue,  illness,  or  hypoxia.  It  is  well  known  that 
exercising  the  fusional  vergence  mechanisms  with  orthoptics  increases  their 

-a  c 

mag^utude. 

Sheard  states  that  fusional  vergence  aitpUtudes  should  be  twice  the  phoria 
value  in  order  to  maintain  comfortable  single  binocular  vision-^^  This  is 
certainly  not  a  universally  agreed  upon  absolute.  In  fact,  most  authorities 
emphasise  the  significance  of  the  relationship  between  fusional  amplitude 
and  heterophoria,  but  do  not  state  what  the  optimum  relationship  between 
these  two  values  should  be. 

Thus,  by  measuring  only  phoria  values,  w«  may  or  may  not  be  evaluating 
adequately  an  individual's  capability  for  maintaining  single  binocular  vision 
while  flying  an  airplane.  However,  there  are  no  known  instances  of  flight 
crew  incapacitation  in  international  civil  aviation  due  to  ocular  motility 
disorders.  In  a  joint  study  by  the  International  Civil  Aviation  Orgnisation. 
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the  International  Federation  of  Airline  Pilots  Associations  and  the 
International  Air  Transport  Association  of  "pilot  malfunctions"  during  the 
years  1960-1968  and  1969-1973,  the  only  ocular  causes  for  nonfatal 
incapacitation  were  one  case  of  eye  injxiry,  one  case  of  conjunctivitis,  and 
one  case  of  corneal  ulceration.  These  occurred  out  of  a  total  of  66  cases  of 
nonfatal  incapacitation  due  to  all  causes  from  1960-1968,  and  80  cases  from 
1969-1973.^^ 


The  present  FAA  standards  are  even  more  stringent  than  the  US  Air  Force 


standards,  and  compare  favorably  with  other  standards  as  well,  as  seen  in  the 

following  table:^^ 

Selected  Motility  Standards 

Standards 

Allowable  Phorias  (in  diopters) 

Esophoria 

Exophoria 

Hyperphoria 

FAA 

6 

6 

1 

US  Ai/  Force 

10 

6 

1.5 

US  Navy 

10 

10 

i.o"‘ 

1.5"* 

Belgium 

8 

6 

1 

France 

6 

6 

1 

United  Kingdom 

6 

8 

1 

Federal  Republic  of  Germany 

5 

10 

1.5 

Canada 

6 

6 

« 

For  pilot -cand^tcs 


For  pilots 
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In  summary:  the  pjesent  standards  have  been  adequate  so  far,  in  that  no 
known  problems  of  diplopia  in  pilots  have  been  reported.  The  present 
standards  edso  seem  reasonable  when  compared  with  US  military  and 
intemationeil  standards. 

Therefore,  we  recommend  that  present  standards  be  maintained.  Because  of 
the  variability  of  the  factors  that  enter  into  binocular  vision  and  fusion,  it  is 
difficult  to  recommend  any  better  method  of  evaluating  ocular  motility  than 
the  present  ones.  One  might  recommend  performing  fusional  amplitudes  on 
every  candidate  and  relating  these  to  phoria  values.  However,  only  a  very 
small  percentsige  of  aviation  medical  examiners  are  ophthalmologists  who 
have  the  equipment  to  do  this.  Since  approximately  ?''%  of  the  population 
should  pass  the  present  standards,  we  feel  it  is  reasonable  to  examine  the 
remaining  4%  more  closely  by  requiring  comprehensive  ocular  motility 
examinations. 

Intraocular  pressure  for  Classes  I,  H  and  HI 

The  measurement  of  intraocular  pressure  is  not  presently  required  in  the 
standards  for  any  class  of  medical  certificate. 

Increased  intraocular  pressure  and  glaucoma  may  appear  in  an  acute,  painful, 
and  suddenly  impairing  form  known  as  angle-closure  glaucoma,  or  in  a  subtle, 
painless  and  progressive  form  known  as  chronic  open-angle  glaucoma. 
Because  either  form  of  glaucoma  can  be  destructive  to  night  vision,  contrast 
sensitivity,  and  central  or  peripheral  visual  fields,  they  are  of  major  concern 
to  pilots  safety.  The  prevalence  of  glaucoma  increases  with  advancing 
age,  particularly  after  age  40."^®  Infrequently,  acquired  glaucoma  may 


appear  in  early  adult  life,  usually  in  individuals  with  a  strong  family  history 
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of  glaucoma.  Intraoculair  pressure  of  greater  than  24  mm  Hg  mercury 
occurs  in  less  than  0.15%  of  the  US  population.^^ 

The  course  of  glaucoma  is  an  insidious  one,  aiid  in  most  cases  it  remains 
asymptomatic  until  large  changes  in  the  visual  fields  have  taken  place. 
Glaucoma  is  an  ideal  disecise  to  be  approached  in  a  preventive  manner,  and 
tonometry  has  been  shown  to  be  an  effective  screening  method  for  chronic 
open-cuigle  glaucoma.  Because  of  the  impact  glaucoma  may  have  on  a  pilot's 
career,  it  is  particularly  advisable  for  these  individuals  to  be  screened,  and 
to  be  aware  of  any  elevation  of  intraocular  pressure  in  the  early  stage,  when 
visual  field  damage  can  be  avoided. 

Therefore,  we  recommend  that  evaluation  of  intraocular  pressure  by 
instrumental  tonometry  be  required  for  aU  applicants  age  40  years  or  over. 
We  recommend  instrumental  tonometry  for  an  applicant  at  any  age  if  there 
is  a  positive  family  history  for  glaucoma  in  a  first-degree  relative.^^ 
Aviation  medical  examiners  zdso  examine  air  traffic  controllers,  who  are 
required  to  have  tonometry  as  part  of  their  examination.  Therefore,  AMEs 
already  have  tonometers  and  are  familiar  with  their  use. 
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Ophthalmologic  Evaluatioo  Forms 

o  "Near  Vision  AcuHy"  Form  8500-1 

The  FAA  should  keep  Form  8500-1  as  the  standard  test  chart  for  near  visual 
acuity.  It  is  calibrated  with  Snellen  letters  that  are  held  at  16  in  to 
correlate  with  a  linear  Snellen  20/20  scale.  It  is  useful  for  testing  near 
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vision  at  both  16  in  and  at  32  m. 
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o  "Report  of  Eye  Evaluation"  Form  8500-7 

This  form  is  acceptable,  except  that  there  should  be  a  space  for  family 
history,  especially  family  history  of  glaucoma. 

o  "Ophthaimological  Evaluation  of  Glaucoma"  Form  8500-14 
This  form  is  comprehensive  and  requires  no  change. 

o  "Defective  Color  Vision"  Form  8500-9 

Under  the  recommended  standards  this  form  would  be  appropriate  only  for 
Class  in  pilots. 

o  "Defective  Near  Vision"  Form  8500-0 

This  form  should  be  changed  to:  "Holder  shall  wear  correcting  glasses  for 
near  vision  while  exercising  the  privileges  of  his  or  her  airman  certification." 

Discuflsioa  of  Specific  Diseases  or  Ocular  Cooditions 

Based  on  our  discussion  with  personnel  from  the  Aeromedical  Certification  Branch 
in  Oklahoma  City,  certain  problem  areas  with  regard  to  certification  and  special  issuance 
for  applicants  with  ocular  abnormalities  were  delineated: 

1.  One-eyed  pilots.  It  is  estimated  that  there  are  500  to  800  one-eyed  pilots, 
and  in  some  of  these  individuals  ocular  pathology  exists  in  the  "good  eye." 

2.  Glaucoma  or  cataract  with  decreased  visual  acuity.  The  FAA  requested 
guidance  in  the  disposition  of  individuals  with  cataract,  particularly  with 
reference  to  the  different  types  of  cataract  and  their  potential  impact  on 
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visual  acuity. 


FAA  also  requested  guidance  for  det^rr mining  when  an  abnormal  visual  field 
due  to  glaucoma  was  severe  enough  to  preclude  certificatiou,  as  well  as 
advice  on  which  glaucoma  medications  may  interfere  with  vision  and  Ihose 
which  are  considered  safe  to  be  used  by  a  pilot. 

Identified  retinal  pathology.  FAA  requested  guidance  on  the  disposition  of 
these  individuals  and  recommendations  for  the  frequency  of  ophthalmologic 
follow-up  examinations. 

Rcidial  keratotomy.  Approximately  300  applicants  have  had  this  procedure, 
and  the  FAA  requested  guidelines  for  disposition. 

Cataract 

A  cataract  is  a  defect  in  the  transparency  of  the  crystalline  lens,  which  may 
be  stationary  but  is  usually  progressive  at  a  variable  rate.  The  effect  on 
visual  acuity  depends  on  location  and  severity  of  the  opacity.  It  is  the  most 
common  and  one  of  the  most  easily  treated  causes  of  visual  impairment. 

The  location  of  the  cataract  is  either  nuclear  or  cortical.  There  is  a  form  of 
cortical  cataract  that  is  posterior  and  subcapsuiar  in  location.  Advanced 
cataracts  frequently  have  a  combination  of  nuclear,  cortical  and  posterior 
subcapsuiar  locations. 

The  severity  of  the  opacity  b  usually  graded  on  a  1+  (mild)  to  4+  (advanced) 
scale.  The  color  change  of  nuclear  cataracts  is  also  described.  In  general, 


when  the  nuclear  opacity  is  1+,  the  color  change  is  white  or  yellow,  and  it 
advances  to  a  yellow-brown,  or  brunescent  color,  as  the  opacity  progresses. 

The  normal  lens  gradually  hardens  and  acquires  more  pigment  with  age.  The 
transition  from  a  normally  aging  nucleus  to  a  nuclear  cataract  can  be  subtle, 
and  this  is  manifested  primarily  by  change  in  visual  function  rather  than  by 
any  observable  microscopic  change. 

The  first  change  is  usually  a  myopic  shift  in  refractive  error.  Later,  vision 
becomes  blurred,  and  there  is  a  gradual  decline  in  best  correction  of  visual 
acuity.  Usually  distance  vision  is  impaired  earlier  than  near  vision.  The 
usual  course  of  nuclear  cataract  formation  is  a  gradual  decline  in  visual 
acuity,  which  may  cause  poor  color  discrimination  and,  occasionally, 
monocular  diplopia.  Visual  acuity  may  be  slightly  worse  in  dimly  lit 
situations.  Persons  with  nuclear  cataracts  usually  do  not  complain  of 
problems  with  glare,  or  with  bright  lights.^ 

We  recommend  that  Class  I  or  II  applicants  with  nuclear  cataracts  have  their 
near  and  distant  visual  acuity  and  color  vision  checked  yearly,  if  the  best 
corrected  acuity  is  ZO/ZQ,  If  the  best  corrected  acuity  is  not  ZO/20,  then 
follow-up  should  be  required  every  6  months.  Class  III  applicants  who  meet 
the  vision  standards  should  be  checked  yearly. 

The  most  significant  and  common  type  of  cortical  lens  opacity  is  the 
posterior  subcapsular  cataract.  These  can  occur  at  any  age,  and  they  are 
frequently  associated  with  the  nuclear  lens  changes  of  older  individuals.  As 
isolated  lens  opacities  they  occur  in  middle-aged  persons  more  frequently 
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than  any  other  form  of  cataract.  When  the  opacity  involves  the  pupillary 
zone,  visual  acuity  can  be  drastically  diminished,  e^ecially  in  bright  sunlight 
and  conditions  with  glare. ^  Because  of  the  extreme  variability  of  vision 
under  different  lighting  situations  with  this  type  of  lens  opacity,  it  is  very 
important  to  measure  both  near  and  distant  visual  acuity  when  the  person's 
pupils  are  not  dilated.  The  person's  vision  should  also  be  measured  in  bright 
lights,  as  well  as  in  the  usually  dimly  lit  exaunination  room.  This  can  be  done 
by  checking  acuity  while  shining  a  penlight  at  the  eye  being  tested,  in  order 
to  induce  pupillary  constriction.  These  individuals  should  be  re-tested  every 
6  months. 

The  following  case  from  Rubin's  Optics  for  Clinicians  underscores  the 
variability  of  vision  with  posterior  subcapsular  cataracts:  "A  healthy  45- 
year-old  prison  guard  complains  of  a  gradual  decrease  in  his  visual  acuity 
over  the  past  year,  but  interestingly,  only  when  working  in  bright  sunlight. ..A 
check  of  the  guard's  acuity  in  your  refraction  lane  reveals  20/20  OU  with  his 
present  corrective  lens... A  more  careful  check  finds  substantiating  acuity  of 
20/400  OU  in  bright  light  levels,  and  your  slit  lamp  examination  confirms 
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your  suspicions  of  small  posterior  subcapsular  cataracts  OU." 

Cortical  lens  opacities  in  locations  other  than  the  posterior  subcapsular 
region  are  not  usually  significant,  unless  they  are  associated  with  changes  in 
the  nucleus  of  the  lens.  However,  when  these  opacities  are  irregular  and 
whitish,  they  may  scatter  and  absorb  light,  especially  under  bright 
illumination,  resulting  in  decreased  acuity.  The  most  common  type  of 
cortical  change  is  the  separation  of  lens  fibers  by  clear  water  vacuoles, 
which  later  evolve  into  cloudy  liquid.  The  configuration  of  the  opacification 


is  usually  spike-like,  aligned  radially  among  the  lens  fibers.  The 
opacification  is  usually  concentrated  peripherally  rather  than  centrally.^ 
Claiss  I  or  n  applicants  with  cortical  cataracts  should  have  near  and  distant 
acuity  examined  annually  in  both  dim  and  bright  lights.  If  best  corrected 
acuity  is  not  20/20  at  distance  and  near,  follow-up  examination  should  be 
performed  every  6  months.  Class  III  applicants  who  meet  the  vision 
standards  should  be  tested  yearly. 

Modern  microsurgical  techniques  of  extracapsular  cataract  extraction  with 
intraocular  lens  implantation  yield  one-year  follow-up  results  of  20/40  or 
better  best-corrected  visual  acuity  in  over  90%  of  cases  who  do  not  have 
other  peroperative  eye  pathology  or  posteroperative  macular 
degeneration.^  With  such  a  high  surgical  success  rate  for  the  treatment  of 
cataracts,  it  does  not  seem  justifiable  to  allow  pilots  with  visually 
significant  cataracts,  whose  vision  may  be  extremely  poor  under  the  certain 
lighting  and  glare  situations  encountered  in  aviation,  to  continue  as  pilots. 

Duke-Elder  S;  System  of  Ophthalmology.  London,  Henry  Kimpton,  1969,  Vol  XI,  p 
63. 

Duone  TD:  Clinical  Ophthalmology.  New  York,  Harper  and  Row,  1976,  Vol  1, 
Chapter  71-73. 

Rubin  ML:  Optics  for  Clinicians.  Gainesville,  FL,  Triad  Scientific  Publishers,  1974, 
p  349. 
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Retioal  Abnormalities 


Central  retinal  vein  obstruction  (CRVO)  produces  symptoms  from  mild 
peripheral  visual  blurring  to  severe  visual  field  loss.  Varying  signs  on 
examination  are  present  from  marked  venous  engorgement  to  a  "blood-and-* 
thunder"  hemorrhagic  retinopathy.  These  variations  are  most  likely 
attributable  to  differing  degrees  of  occlusion  in  the  central  retinal  vein  and 
centrrj  retinal  artery.  The  etiology  is  most  likely  atherosclerotic  vascular 
disease  and  diabetest  especially  when  associated  with  aging;  however,  CRVO 
has  also  been  related  to  congestive  fadlure,  hypotension,  blood  dyscrasias, 
emphysema,  polycythemia,  multiple  myeloma,  and  dysgammaglobulinemias. 
Prognosis  for  vision  is  usually  quite  poor  in  the  extensive  venous  obstruction 
pattern,  and  it  is  variable  in  the  less-obstructed  patterns.  Pei'sons  with 
CRVO  must  be  observed  closely  for  development  of  neovascular  glaucoma 
during  the  first  year  of  follow-up.  Once  stable,  after  one  to  two  years,  the 
pilot  with  CRVO  should  not  require  further  FAA  specialist  examinations. 
However,  he  or  she  may  have  varying  degrees  of  peripheral  field  loss  in  the 
affected  eye. 

Branch  retinal  vein  occlusioa  (BRVO)  occurs  three  times  more  frequently 
than  central  .'etinal  vein  obstruction.  It  is  frequently  seen  in  persons  with 
longstanding  hype- tension,  but  the  exact  pathophysiology  remains 
controversial.  The  prognosis  for  visual  recovery  in  BRVO  is  somewhat  better 
than  for  CRVO  occlusion.  Visual  acuity  usually  improves  in  approximately 
60%  of  persons  with  BRVO,  and  three  studies  demonstrated  visual  acuity  of 
10/40  or  better  in  approximately  50%  om*  year  after  the  occlusion.  This 
reduced  acuity  is  usually  a  result  of  macular  edema  ana  usually  remains 
stable  cm  long-term  follow-up.  Once  stable,  the  patient  should  not  need 
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further  examinations  by  eye  specialists  for  recertification  unless  new 
symptom^  develop. 

Central  serous  retinopathy  is  spontcuieous  detachment  of  the  macula 
occurring  in  the  25  to  50  year  old  age  group.  This  produces  variable 
reduction  of  acu'ty.  from  mild  distortion  of  central  vision  to  20/60  or 
20/100.  Recovery  usually  spontaneous,  but  recurrences  are  frequent  and 
the  brief  attacks  usually  cause  no  lasting  damage  to  vision.  However, 
prolonged  or  recurrent  disease  may  cause  significant  long-term  central 
visual  loss.  Forty  percent  of  iiulividuals  with  central  serous  retinopathy 
recover  completely  within  one  month.  Approximately  20%  of  the  patients 
may  have  the  condition  for  over  6  months.  The  duration  of  the  disease  and 
incidence  of  further  attacks  may  be  shortened  considerably  with  focal  laser 
photocoagulation.  Repeated  checks  of  an  asymptomatic  individual  are  not 
necessary. 

Disciform  macular  degeneration  and  dominant  tDaculau  drusen,  a  form  of 
hereditary  drusen,  has  an  autosomal  dominant  form  of  transmission  and  may 
be  seen  in  both  eyes  between  the  ages  of  20  and  30.  However,  vision  is 
minimally  affected,  if  at  all,  and  there  is  an  excellent  prognosis  for  vision. 
No  special  follow-up  is  needed. 


Serous  pigttient  epithelial  detachment  (FED)  is  a  localised  detachment  of  the 
pigment  epithelium  of  varying  sire  with  distinct  edges.  This  produces  a 
varying  degree  of  visual  loss,  which  may  completely  subside  and  revert  to 
essentially  normal  central  vision.  The  duration  of  symptotns  and  remission  is 
variable.  FED  occurs  in  conjunction  with,  or  is  a  pcrcursor  to,  neovascular 
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disciform  macular  degeneration.  A  person  whose  PED  is  subsiding  and  whose 
vision  is  stable  should  not  need  further  specialist  examinations  for 
recertification  unless  new  symptoms  develop. 

Hemorrhagic  detachment  of  the  pigment  epithelium  is  associated  with  new 
subretinal  vessels  of  disciform  macular  degeneration.  Visual  prognosis  is 
poor  if  the  detachment  affects  the  central  macular  region. 

Disciform  macular  degeneration  (DMG)  is  an  aging  process  characterized  by 
varying  combinations  and  degrees  of  serous  and  hemorrhagic  detachments  of 
the  pigment  epithelium  and  sensory  retina,  often  leading  to  loss  of  central 
vision  due  to  the  formation  of  a  central  hypertrophic  scar.  When  the 
condition  is  off  center,  it  may  be  remedied  by  laser  photocoaguiation.  This 
b  a  temporary  measure,  as  it  only  treats  the  disease  process  at  that 
particular  time,  and  recurrences  are  common.  The  person's  other  eye  has  a 
1Z%  to  13%  per  year  risk  of  developing  DMG  if  the  preliminary  changes  of 
di-usen  and  pigment  epithelial  disruption  are  present.  Continued 
ophthalmologic  follow-up  is  recommended.  Testing  visual  acuity  is  a  g‘>od 
method  of  identifying  active  disease. 

Presumed  histoplasmic  choroiditis  is  a  macular  disease  affecting  individuals 
from  13  to  50  years  of  age  that  is  characterised  by  stages  of  remissions  and 
exacerbations.  It  is  symptomatic  only  when  a  neovascular  process  is 
underway  adjacent  to  the  fovea.  The  outcome  may  be  improved  by  laser 
photocoaguiation  if  the  associated  neovascular  process  is  not  central.  Once 
a  scar  has  developed  with  no  evidence  of  persistent  neovascularization,  the 
vision  should  be  stable  unless  another  acute  episode  develops  centrally. 


Once  stable,  £in  individual  should  not  need  further  specialist  examinations  for 
recertification  unless  new  symptoms  develop. 


The  cbaracteristic  feature  of  surface  wrinkling  retinopathy,  also  known  as 
cellophane  maculopatby  or  macular  pucker,  is  wrinkling  of  the  internal 
limiting  membrane  of  the  retina  on  or  near  the  macula.  It  is  usually 
associated  with  aging  and  is  more  common  in  the  50  to  60  year-old  age 
group.  Patients  usually  complain  of  minor  loss  of  vision  with  distortion,  and 
have  visual  acuity  in  the  20/30  to  20/100  range.  More  severe  cases  of 
macular  pucker  are  occasionally  seen  with  worse  than  20/200  acuity. 
Progression  in  this  disease  is  usually  quite  slow,  and  these  persons  will  be 
stable  for  many  years.  Close  follow-up  is  not  necessary.  For  the  more 
severe  cases  surgical  therapy  is  probably  indicated. 

Macular  holes,  lamellar  holes  and  macular  cysts  are  losses  of  a  circular  area 
of  retinal  tissue  in  the  macular  region  that  vary  in  thickness  from  a  portion 
of  the  retina  to  full  thickness  macular  holes.  They  are  associated  with  a 
variable  loss  of  central  vision.  These  are  usually  considered  to  be  related  to 
aging,  and  once  they  occur  the  visual  acuity  is  usually  very  stable. 
Treatment  is  not  indicated.  Once  stable,  an  individual  should  not  need 
further  specialist  examinations  for  recertification  unless  lew  symptoms 
develop. 


Retinoschisis  can  be  divided  into  senile  degenerative  retinoschisis  and 
juvenile  sex-linked  retinoschisis. 
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Typical  senile  degenerative  retinoschisis  is  present  in  approximately  1%  of 
adults;  33%  of  these  people  have  bilateral  disease.  It  is  usually  seen  far  to 
the  periphery  and  remains  quite  stable  throughout  the  aging  pmcass,  rarely 
resulting  in  significant  visucil  field  change  euid  even  less  frequently  in  full 
thickness  retinal  detachment.  Typically,  it  does  not  extend  posteriorly  to 
threaten  the  macula,  and  it  rarely  requires  treatment.  A  person  without 
secondary  retinal  detachment  or  significant  visucd  field  loss  should  not 
require  repeated  follow-up  by  a  specialist. 


Juvenile  sex-linked  retinoschisis  is  a  vitreoretinal  dystrophy  that  produces 
extensive  splitting  of  the  peripheral  retinal  layers,  causing  peripheral  visual 
field  defects.  Almost  10C%  of  these  cases  have  associated  macular  fovead 
schisis;  and  many  patients  have  normal  central  vision.  However,  the  overall 
prognosis  for  central  vision  remains  guarded,  with  the  final  visual  acuity 
often  diminishing  to  20/ZOO. 


Pavingstone  degeneration  of  the  retina  is  characterized  by  one  or  more 
discrete,  round  foci  of  depigmentation  and  retinal  thinning  located  in  the  far 
retinal  periphery.  It  is  present  in  approximately  17%  of  the  population.  The 
prevalence  increases  markedly  with  advancing  aigc.  Pavingstone  does  not 
predispose  to  retinal  breaks  or  retinal  degeneration  and  is  basically  a  benign 
condition. 


Lattice  degeneration  is  typically  a  sharply  demarcated,  linear  degenerative 
process  in  the  retinal  periphery  characterized  by  retinal  thinning  and 
accompanied  by  abnormalities  in  the  overlying  vitreous.  Tlie  extent  of 
involvement  varies  according  to  the  size  and  number  of  lesions,  from  small 
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islands  to  a  lattice  that  completely  encompcisses  the  periphery  of  the 
retina.  Lattice  degeneration  is  present  in  11%  of  individuals  at  autopsy  and 
is  bilateral  in  48%  of  those.  Lattice  degeneration  may  be  responsible  for 
retinal  detachment  when  round  holes  within  the  degenerated  areas  permit  a 
detachment  to  begin  and  progress.  The  great  majority  of  persons  with 
lattice  degeneration  do  not  develop  retincil  detachment  emd,  therefore, 
continued  ophthalmic  evaluation  of  this  condition  in  asymptomatic  patients 
is  unnecessary. 


Retinal  holes  of  both  round  and  horseshoe  types  are  most  likely  to  remain 
stable  if  they  have  been  present  for  a  long  time,  there  is  no  evidence  of 
detachment  and  the  individual  is  asymptomatic.  There  is  considerable 
debate  regarding  the  necsssity  of  treating  these  holes.  Most  likely,  if  the 
retinal  holes  are  stable,  they  have  very  little  chance  of  progression.  If  the 
holes  are  treated  with  either  laser  photocoagulation  or  cryopexy,  the  chance 
of  extension  or  retinal  detachment  is  almost  nil.  Round  asymptomatic 
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associated  retinal  tears.  If  symptomatic  retinal  tears  occur  with  this 
condition,  prophylactic  laser  or  cryopexy  treatment  is  necessary.  If  a  retinal 
tear  does  not  occur  over  this  time  period,  the  individual  has  very  little 
chance  of  having  such  a  tear  in  the  future  and  can  be  deemed  stable  unless 
new  symptoms  develop.  Once  stable,  a  pilot  with  posterior  vitreous 
detachment  should  not  need  further  specicilist  examinations  for 
recertification  unless  new  symptoms  develop. 

Rhegmatogenous  retinal  detachment  stems  from  the  development  of  a 
retinal  tear  with  fluid  passing  through  the  tear  to  elevate  the  retina.  The 
overall  incidence  of  retinal  detachment  varies  from  0.005%  to  0.01%  per 
year.  Detachment  is  present  in  1-3%  of  persons  with  aphakia.  Once  a 
retinal  detachment  is  treated  with  a  successful  scleral  buckling  procedure 
with  adequate  retinopexy  scarring,  that  is,  scarring  of  the  retina  to  the  outer 
pigment  epithelium,  the  condition  is  most  likely  to  be  stable.  Chances  for 
redetachment  6  to  Vi  months  later  are  small.  In  cases  of  uncomplicated 
retinal  detachment  with  excellent  recovery  of  visual  acuity,  continued 
examinations  for  recertification  are  not  necessary  as  long  as  the  condition  is 
deemed  stable  by  an  ophthalmologist  through  a  period  of  one  year. 
Peripheral  visual  fields  may  be  affected  if  the  retina  was  detached  for  an 
extended  period  or  if  extensive  retinopexy  scarring  was  present.  A  careful 
examination  of  the  visual  fields  is  advisable. 

Spontaneous  vitreous  hemorrhage  in  the  nondiabetic  patient  most  likely  is 
due  either  to  posterior  vitreous  detachment  with  avulsion  of  a  small  retinal 
vessel,  which  is  possibly  associated  with  a  retinal  tear,  or  to  associated 
occlusive  vascular  disease.  Vitreous  hemorrhage  is  usually  worked  up  by 


ocular  echography  to  identify  signs  of  retinal  detachment.  If  no  signs  of 
detachment  are  present,  the  hemorrhage  is  periodically  observed.  If  no 
clearing  occurs,  pars  plana  vitrectomy  surgery  to  remove  the  hemorrhage 
may  be  indicated.  When  the  hemorrhage  clears  and  the  retina  appears  intact 
without  evidence  of  vascular  disease,  the  condition  is  most  likely  to  remain 
stable.  The  periphery  of  the  retina  must  be  examined  for  evidence  of  retinal 
tears  or  holes,  and  these  should  be  treated  appropriately.  If  occlusive 
vascular  disease,  such  as  central  retinal  vein  occlusion  or  branch  vein 
occlusion,  were  the  etiology  for  the  vitreoiis  hemorrhage,  these  conditions 
would  have  to  be  treated  appropriately. 

Diabetic  retinopathy  can  be  divided  into  the  classifications  of  background 
and  proliferative.  Background  retinopathy  can  be  regarded  as  a  stable,  or  as 
a  very  slowly  progressing  condition  in  which  sudden  changes  in  visual  acuity 
are  highly  unlikely.  The  principad  impairing  visual  problem  of  background 
retinopathy  is  macular  edema  resulting  from  vasctilar  leakage.  This  macular 
edema  is  a  slowly  progressive  disorder,  and  results  of  treatment  by  laser  are 
poor.  Proliferative  retinopathy  may  be  regarded  as  a  more  active,  advanced 
condition  that  is  likely  to  lead  to  sudden  visual  change  as  a  result  of  vitreous 
hemorrhage.  It  is  associated  with  the  development  of  new  pre-retinal  blood 
vessels  on  the  optic  nerve  and  in  the  retinal  periphery.  This  is  a  dangerous 
ocular  condition,  because  the  vessels  may  bleed  spontaneously;  this  may  lead 
to  preretinal  or  vitreous  hemorrhages,  and  further  vitreous  contraction  and 
retinal  detachment  are  possible.  This  condition  may  be  helped  by  laser 
photoco^igulation.  Yearly  ophthalmic  examinations  are  indicated. 


Refractive  surgery 

There  have  been  a  variety  of  approaches  to  refractive  eye  surgery  over  the 
past  200  years,  such  as  lens  modification,  eye  shortening,  corneal  stroma 
modification,  corneal  releasing  incision,  anterior  corneal  grinding,  comeal 
thermal  procedures,  comeal  intralamellar  lenses,  and  epikeratophakia.^ 
Presently,  there  are  several  refractive  surgical  techniques,  including  radial 
keratotomy,  epikeratophakia  or  keratophakia,  and  keratomileusis. 

Radial  keratotomy  consists  of  making  deep  radial  cuts  in  the  cornea,  sparing 
a  3  to  4  mm  central  optical  zone.  The  number  of  cuts  may  vary,  but  usually 
it  is  8  or  j.6.  As  the  cuts  heal  and  scar  the  central  cornea  flattens, 
decreasing  the  asial  length  of  the  eye  and  the  degree  of  myopia. 

Studies  presently  available  are  not  adequate  to  assess  fully  the  risks  and 
long-term  effects  of  radial  keratotomy.  The  study  with  the  longest  follow¬ 
up  (five  years)  is  not  adequate  in  design,  because  the  surgeon  is  the  same 
individual  who  performed  the  follow-up  examinations.  The  National  Eve 
Institute  has  organized  a  study,  the  Prospective  Evaluation  of  Radial 

Keratotomy  (PERK  Study),  which  is  well-designed  and  allows  for  independent 
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follow-up  evaluation  of  patients  by  an  observer  other  than  the  surgeon. 
Results  of  this  study  are  pending. 

Surgical  results  with  radial  keratotomy  are  variable.  Stability  of 
postoperative  refrection  is  also  variable,  especially  in  the  first  few  months, 
when  night  glare  and  fluctuating  vision  are  significant  complaints.  Glare 
results  from  diffraction  of  light  by  the  comeal  scarring  along  the  incision 
lines.  Fluctuations  in  vision  are  probably  related  to  diurnal  changes  in  the 


intraocular  pressure  and  their  effects  on  the  shape  of  the  healing  cornea.  In 

the  early  postoperative  phase,  significant  glare  has  been  reported  in  50%  to 
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79%  of  cases  and  significant  visual  fluctuation  in  33%  to  60%  of  cases. 
These  complications  decrease  with  longer  follow-up,  but  they  are  not 
transient  in  many  cases.  In  a  recent  study  of  290  patients,  26%  reported 
mild  to  moderate  problems  with  glare,  and  23%  reported  mild  to  moderately 
fluctuating  vision  one  year  later.  At  one-year  follow-up,  40%  of  these 
patients  had  uncorrected  distance  acuity  of  20/20  or  better,  and  83%  had 
uncorrected  acuity  of  20/40  or  better.  Ninety-one  percent  of  these  patients 
had  a  best-corrected  visual  acuity  of  20/15  to  20/20. 

Ninety  one  percent  of  individuals  who  have  undergone  radial  keratotomy 
would  meet  the  visual  acuity  standards  for  a  Class  I  certificate.  However, 
approximately  one-fourth  of  these  persons  have  some  mild  to  moderate 
difficulty  with  glare,  visual  fluctuation,  and  night  driving.  These  are 
subjective  phenomena  that  cannot  be  detected  or  quantified  with  present- 
day  examination  techniques.  For  this  reason,  persons  who  have  undergone 
radial  keratotomy  should  be  excluded  from  obtaining  Class  I  or  n 
certificates.  Those  individuads  applying  for  Class  III  certificates  should  not 
be  certified  until  at  least  one  year  after  radial  keratotomy.  Visual  acuity 
and  refraction  should  be  stable  when  tested  repeatedly  over  an  eight-hour 
time  period.  The  applicant  must  be  queried  about  difficulties  with  glare  and 
night  driving.  If  these  symptoms  are  present,  the  applicant  should  be  denied 
certification. 

These  recommendations  are  in  accordance  with  the  recommendations  of  the 
National  Advisory  Eye  Council  of  the  National  Eye  Instiiute,  which  has  urged 


restraint  by  both  patients  and  ophthalmic  su-'geons  in  using  radial 
keratotomy  until  the  long-term  results  of  controlled  clinical  trails  are 
known.^ 

In  keratophakia  and  epikeratophakia  a  lathe-cut  donor  comeal  button  is 
sutured  either  within  the  recipient's  corneal  stroma  (keratophakia),  or  on  the 
de-epitheUalized  surface  of  the  recipient's  cornea  (epikeratophakia).  Both 
procedures  are  highly  experimental  and  are  utilized  primarily  in  unilaterally 
aphakic  children  who  are  not  tolerant  of  contact  lenses.^ 

Preliminary  data  suggest  the  epikeratophakia  may  have  some  application  in 
myopia  and  keratoconus,  but  this  research  is  in  its  infancy  and  not  clinically 
significant  at  this  time.^ 

Keratomileusis  was  developed  over  25  years  ago  by  Jose  Barraquer  in 
Bogota^  Colombia.  The  technique  requires  very  sophisticated  instruments 
and  extensive  training  ai^d  experience  by  the  surgeon  to  be  performed 
safely.  Recently,  there  has  been  increased  interest  in  keratomileusis  in  the 
United  States,  and  there  are  now  a  few  American  ophthalmologists  who  are 
performing  this  pj  -cedure. 

The  surgical  technique  consists  of  using  a  specially-designed  microkeratome 
to  shave  off  the  central  outer  layers  of  the  patient's  cornea.  This  corneal 
tissue  is  frozen,  placed  on  a  cryolathe,  and  a  lathe-cut  to  the  predetermined 
shape  for  correction  of  the  patient's  refractive  error.  The  tissue  is  then 
thawed,  and  resutured  to  the  patient's  cornea.  Keratomileusis  can  be  used 
for  hyperopia,  but  it  is  primarily  used  for  correction  of  myopia  between  6 


amd  18  diopters. 


Most  complications  occur  during  the  operation  and  involve  irregular  cutting 


of  the  lenticule  by  the  keratome,  or  damage  to  the  tissue  by  the  cryolathe. 


In  a  few  cases,  there  hais  been  opacification  at  the  tissue  interface  and  a 


resultant  decrease  in  visual  acuity. 


Although  keratomileusis  is  effective  in  reducing  refractive  errors,  the 


results  are  rather  unpredictable.  At  a  mean  postoperative  follow-up  of  5.5 


years.  Swinger  and  Barraquer  reported  improvement  of  the  preoperative 


myopic  refractive  error  in  51%  of  85  patients.”  One  advantage  of 


keratomileusis  is  the  absence  postoperatively  of  glare  and  visual  fluctuation. 


If  an  individual  does  get  a  good  result,  it  seems  to  be  stable.  Therefore,  we 


recommend  certification  of  applicants  at  least  one  year  after 


keratomileusis,  with  best-corrected  visual  acuity  that  meets  the  standards, 


and  with  no  other  ocular  pathology. 


Binder  PS:  International  Ophthalmology  Clinics.  Boston,  Little,  Brown  and 


Company,  1983,  Vol  Z3,  No  3,  pp  1-9. 


Bores  LE,  Stark  WJ,  et  al:  Radial  keratotomy.  Survey  of  Ophthalmology,  1983; 


28U);101-111. 


Dietz  MR,  et  al:  Radial  keratotomy:  An  overview  of  the  Kansas  City  study. 


Ophthalmology  1984;91:467-478. 


Binder  PS:  op  cit,  pp  45-58. 


Ibid,  pp  75-92. 


Ibid,  pp  167-192. 


IV  -  133 


0  Glaucoma 

Although  both  surgery  of  the  iris  and  laiser  iridotomy  are  highly  effective  in 
the  control  of  acute  congestive  or  angle-closure  glaucoma,  there  is  a 
continuing  dispute  about  the  medical  and  surgic2d  man2igement  of  open-angle 
glaucoma.  Traditional  drugs  used  in  the  control  of  glaucoma  such  as 
pilocarpine,  eserine,  carbachol,  phospholine  iodide  and  others,  have  had  an 
undesirablo  side  effect  of  reducing  pupillary  diameter  and  inducing  myopia. 
These  drugs,  instilled  topically  in  the  aye,  interfere  with  needed  pupillary 
enlargement  under  reduced  illumination,  which  may  lead  to  fibrosis  of  the 
iris  and  reduced  mobility  of  the  pupil.  Pilots  would  be  at  a  visual 
disadvantage  at  night  or  in  dark,  cloudly  weather,  and  in  processing  remote 
visual  cues  when  their  pupils  are  constricted  by  the  miotic  drugs. 
Fortunately,  there  are  other  effective  drugs  for  the  reduction  of  seriously 
elevated  intraocular  pressure:  the  levo-epinephrine  group  of  drugs  (Epifrin, 
Epinal,  Epitrate,  Glaucon,  £ppy-N,  Propine)  and  the  beta  adrenergic  blocking 
drugs  such  as  timolol  (Timoptic). 

Normal  intraocular  pressure  is  generally  between  15  and  Z5  mm  Hg,  though 
occasional  persons  tolerate  pressures  slightly  over  25  mm  Hg.  When 
intraocular  pressure  is  elevated  above  25  mm  Hg  or  when  the  pressure 
gradient  in  the  two  eyes  is  larger  than  5  mm  Hg,  the  person  has  either  pre¬ 
glaucoma  or  open-angle  glaucoma.  Normal  visual  function  may  be 
maintained  when  there  is  no  pathologic  enlargement  of  the  optic  cups  or 
visual  field  defect,  including  vertical  enlargement  of  the  blind  spot, 
scotomata  in  the  arcuate  distribution  ox  optic  nerve  fibers  above  or  below 
Uie  macula,  or  small  nasal  step  defects. 
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Pilots  who  have  a  diagnosis  of  primary  glaucoma,  but  whose  pressure  is 
completely  controlled  by  surgical  or  laser  therapy  without  optic  nervehead 
or  visual  field  damage,  may  receive  clearcmce  for  flying,  but  they  must  be 
re-examined  annually.  If  open-angle  glaucoma  has  been  well  controlled  by 
the  topical  use  of  sympathomimetic  drugs  and/or  beta  adrenergic  receptor 
blocking  agents,  airmen  may  be  certified  for  flying  if  there  is  no  optic  cup  or 
visual  field  damage.  The  use  of  miotic  medications  or  systemic  carbonic 
anhydrase  inhibitors  such  as  Diamox,  Daranide  or  Neptazane,  is  grounds  for 
denial  of  medical  certification. 

Anisometropia 

Anisometropia  is  the  term  applied  to  the  condition  wherein  the  refractions 
of  the  two  eyes  are  unequaL  Mild  anisometropia  is  a  common  condition, 
especially  if  astigmatic  errors  are  present.  More  severe  anisometropia  may 
affect  the  vision  in  one  of  three  ways:  1)  vision  may  remain  binoculcu-;  2) 
vision  may  alternate  from  one  eye  to  the  other  or}  3)  vision  may  be 
exclusively  uuiocular  with  complete  suppression  and  amblyopia  in  one  eye. 

Generally,  a  difference  in  the  refraction  between  the  two  eyes  of  greater 
than  2.50  diopters  is  probably  the  limit  of  tolerance  for  binocularity, 
although  in  rare  instances  binocular  vision  has  existed  with  a  difference  of 
5.00  or  6.00  diopters.  Each  0.25  diopter  difference  between  the  refraction 
of  the  two  eyes  causes  a  0.5%  difference  in  sire  between  the  retinal  images, 
and  it  is  believed  that  a  difference  of  5%,  which  would  occxir  at  2.50 
diopters,  is  probably  the  limit  that  can  be  tolerated.  This  is  not  an  absolute 
rule,  because  one  must  know  how  much  of  the  difference  is  due  to  the  axial 


component  and  how  much  is  due  to  the  refractive  component  before  one  Ccua 
arrive  at  a  definite  percentage  difference  in  size  of  the  images  on  the 
retina.  A  more  simple  and  direct  test  for  binocularity,  such  as  a  test  for 
stereopsis,  would  be  more  significant  from  a  performance  standpoint  than 
consideration  of  the  factors  mentioned  above. 

If  the  difference  in  acuity  between  the  two  eyes  is  above  where  binocular 
vision  can  be  maintained,  then  the  individual  may  alternate  vision  with  each 
eye  being  used  one  at  a  time.  This  is  apt  to  occur  when  both  eyes  have  good 
and/or  nearly  equal  visual  acuity.  In  fact,  this  type  of  anisometropia,  in 
which  one  eye  is  myopic  and  can  be  used  for  near  vision  and  the  other  eye  is 
emmetropic  or  hypermetropic  and  can  be  used  for  distance,  may  even  be 
considered  advantageous.  This  indiviudal  would  not  have  true  binocularity  or 
stereopsis.  If  the  acuity  in  one  eye  is  poor,  then  that  eye  may  be  excluded 
completely  from  vision  at  an  early  age  in  life;  that  is,  this  eye  beco>'"ss 
amblyopic  and  the  individual  reHes  on  the  opposite,  better  eye  to  see. 
Anisometropia  is  an  important  factor  in  the  development  of  strabismus  in 
children. 

The  present  FAA  examination  does  not  include  tests  for  stereopsis,  and  the 
proposed  revisions  eliminate  refractive  error  limits  and  use  visual  acuity  as 
the  limiting  standard.  Thus  the  topic  of  anisometropia  becomes  academic; 
the  AME  gathers  no  information  to  diagnose  it,  and  there  is  not  a 
performance  test  to  detect  this  condition. 

This  leads  to  a  discussion  of  the  frequency  of  this  condition.  Anisometropia 
is  the  rule  rather  than  the  exception.  However,  until  one  has  about  a  l.SO 
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diopter  difference,  the  anisometropia  is  not  clinicadly  significant.  A 
difference  in  the  refractive  error  of  1.00  to  1.25  diopters  occurs  in  about  7% 
to  of  a  randomly  selected  population;  of  1.50  to  2.00  diopters  in  about 
3%;  and  of  2. 00  diopters  and  over  in  about  1.5%.  Therefore,  a  2.50  diopter 
difference  occurs  in  less  than  1%  of  the  population.  Present  US  Air  Force 
regulations  limit  the  amount  of  anisometropia  for  Class  1  entrance  into  pilot 
training  to  a  2.00  diopter  difference.  However,  the  refractive  standards  for 
entrance  are  quite  strict,  ranging  from  piano  to  -*-2.00  diopters  of 
hypermetropia.  It  is  possible  to  waive  an  individual  into  training  with 
greater  than  that  amount  of  difference  if  he  or  she  passes  a  performance 
test,  such  as  a  test  of  stereopsis  either  by  the  orthorater  or  other  vision 
screeners,  or  the  Verhoeff  depth  perception  test. 

Individuals  with  high  anisometropia  resulting  in  amblyopia  can  be  considered 
monocular.  These  individuals,  however,  still  use  the  peripheral  field  of  the 
poorer  eye,  which  is  obviously  useful  in  aviation.  Therefore  they  should  be 
able  to  perform  adequately.  Individuals  who  are  monocular  with  loss  of 
central  vision  due  to  causes  such  as  trauma,  retinal  problems  such  as  central 
serous  retinopathy,  and  macular  degeneration,  still  have  the  benefit  of 
peripheral  vision,  and  in  these  cases  their  loss  is  simply  one  of  stereopsis. 
Stereopsis  is  good  to  have  and  to  use  in  flying.  Yet  it  has  been  shown  that 
one  can  adequately  ascertain  position  and  depth  in  a  three-dimensional  space 
with  clues  other  than  stereoscopic  vision. 

The  monocular  pilot  who  has  lost  an  eye  does  have  the  disadvantage  of  also 
having  lost  the  peripheral  field  on  that  side.  However,  the  FAA  has  long 
allowed  one-eyed  pilots  to  demonstrate  their  ability  to  compensate  for  the 
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loss  and  perform  airman  duties. 


The  present  standards  for  monocularity  are  acceptable  and  should  be 
modified  only  slightly:  uncorrected  distant  visual  acuity  should  not  be  worse 
than  ZO/ZOO,  and  the  3.50  diopter  refractive  error  Umit  should  be  deleted. 
Individuals  whose  refractive  error  is  greater  than  4.00  diopters  will  not  be 
able  to  see  ZO/ZOO  and  therefore  would  fail  this  part  of  the  standards. 
Certification  sux-uld  be  granted  only  on  special  issuance  after  a  thorough 
ophthalmologic  examination. 
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Repioductive-nrinary  System 
Renal  Calculi 


An  applicant  with  a  renal  calculus  or  history  of  a  renal  calculus  should  have 
complete  studies  to  determine  the  v^tiology  and  prognosis  prior  to  issuance  of  a  medical 
certificate.  These  studies  should  be  left  to  the  discretion  of  a  qualified  specialist  and 
shoula  include  an  excretory  urogram  and  metabohc  studies  to  include  serum  calcium,  uric 
acid,  phosphorus  and  creatinine,  and  Z4*hour  urine  measurements  of  calcium,  uric  acid, 
oxalate,  phosphorus  and  urine  pH. 

The  factors  in  the  history  that  should  be  documented  are  the  number  of  times 
stones  were  passed  during  the  past  6  months,  history  of  surgery  for  stone  disease,  history 
of  medical  treatment  for  stone  disease,  history  of  gastrointestinal  bypass  surgery,  and 
composition  of  the  previously  passed  urinary  calculi. 

The  applicant  should  be  disqualified  only  under  the  following  circumstances: 

1.  If  there  is  a  urinary  calculus  that  causes  pain,  urinary  obstruction,  or  urinary 
infection; 

2.  If  there  is  an  uncorrected  metabolic  abnormality  that  is  related  to  stone 
formation; 

3.  When  there  are  two  or  more  episodes  per  year  of  passage  or  removal  of 
urinary  calculi. 

The  ai^licant  should  not  be  disqualified  for  stones  that  have  not  result'  in  pain, 
obstruction  or  fever  during  the  preceding  6  months,  or  stones  that  are  incarcerated 
within  the  renal  parenchyma  or  caliceal  diverticula. 

Most  series  have  estimated  the  prevalence  of  renal  stones  in  the  general 
population  to  be  about  6%.  The  greatest  prevalence  is  found  in  young  males,  who  also 
are  the  majority  of  the  population  of  pilots.  At  the  present  time,  it  is  estimated  that 
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there  are  approximately  300,000  licensed  civilian  pilots.  If  they  are  rej/resentative  of 
the  population  as  a  whole,  it  follows  that  6%,  or  48,000,  would  have  stones.  In  addition, 
there  are  abcut  24,000  Air  Force  pilots  and  similar  numbers  in  the  Navy  and  Army.  This 
would  seem  to  provide  an  ample  population  for  problems  to  have  surfaced  if  they  actually 
existed. 

We  contacted  several  sources  in  an  attempt  to  find  such  problems,  including  the 
Air  Force  Inspection  and  Safety  Center  at  Norton  Air  Force  Base  in  California,  the  chief 
medical  officers  of  three  major  airlines,  and  the  National  Transportation  Safety  Board 
(NTSB).  The  NTSB  data  bank  from  1964  to  the  present  had  no  record  of  aircraft 
incidents  caused  by  kidney  stones.  That  is,  to  date  no  one  haa  been  able  to  document  a 
single  case  in  which  renal  colic  was  found  to  be  the  cause  of  a  crash  or  collision. 

Although  there  is  one  case  in  which  an  autopsy  revealed  the  presence  of  a  small 
stone  in  the  ureter  of  a  pilot  who  was  killed  a'ong  with  his  entire  family  on  a  cross¬ 
country  flight,  the  pilot  had  mild  bilateral  hydronephrosis  and  was  reported  to  have  back 
pain  for  several  hours  prior  to  the  flight.  If  this  truly  represents  a  crash  secondary  to 
renal  colic,  it  is  the  only  one  of  which  our  sources  are  aware,  amd  it  would  serve  to 
substantiate  the  fact  that  unlike  heart  attack,  stroke,  and  syncope,  symptoms  of  renal 
cohc  rarely  strike  suddenly.  There  is  usually  a  gradual  onset  of  back,  flank,  or  abdo mined 
pain  over  an  hour  or  more  before  acute  colic.  This  is  ’osually  plenty  of  time  for  the  pilot 
to  decide  not  to  take  off,  or  if  already  in  the  air,  to  land.  Obviously,  the  pilot  must  be 
aware  of  the  cause  of  the  back  pain.  Thus,  the  pilots  at  greatest  risk  are  those  who  do 
not  know  they  have  stones,  and  who  give  a  negative  history.  It  is  the  lack  of  knowledge 
of  the  condition,  rather  than  the  condition  itself,  that  puts  the  pilot  at  risk. 

Unhke  strokes,  heart  attacks,  peptic  ulcer  disease,  and  certain  forms  of  asthma 
and  psychiatric  disorders,  stone  passage  is  not  related  to  stress.  Thus,  the  .flight 
environment  does  not  increase  the  likelihood  of  incapacitation  from  the  passage  of  a 


stone. 


In  spite  of  the  risk  of  sudden  incapacitation,  over  1300  pilots  have  been  returned 
to  the  cockpit  after  already  having  had  one  myocardial  infarction.  Similarly,  over  400 
pilots  who  have  had  coronary  artery  bypass  surgery  have  returned  to  fljring  status, 
although  their  risks  of  sudden  incapacitation  and  death  have  not  diminished  greatly  as  a 
result  of  the  surgery. 

Unfortunately,  urologists  often  have  been  put  in  the  position  of  having  to  rocike  a 
statement  regardmg  the  likelihood  of  stone  passage.  This  is  very  inexact  in  all  but  a 
minority  of  cases.  The  physician's  true  responsibility  should  be  the  identification  of  the 
stone  and  education  of  the  pilot  about  his  or  her  condition.  A  pilot  with  a  history  of 
renal  stones  should  be  taught  what  the  symptoms  of  renal  colic  are,  so  that  he  or  she 
would  know  not  to  take  off,  or  if  in  the  air,  to  land  the  aircraft  as  soon  as  possible. 

Renal  Dialyeia 

Persons  on  hemodialysis  should  be  disquadified  to  fly.  Whereas  most  persons  on 
dialysis  are  stable  metabolically  and  are  able  to  carry  out  normal  activities,  they  should 
not  be  allowed  to  operate  an  aircraft  for  the  following  reasons: 

1.  Ail  of  these-  individuals  are  significantly  uremic,  having  serum  creatinine 
levels  of  greater  than  Z.5  mg/dl.  Such  levels  are  associated  with 
significantly  high  risks  of  electrolyte  abnormalities,  such  as  hypo-  and 
hyperkalemia,  hypo-  and  hypercalcem  ia  and  hypo-  and  hypernatremia,  all  of 
which  can  cause  '■hanges  in  awareness  and  neuromuscular  coordination,  and 
increase  the  likelihood  of  sudden,  incapacitating  cardiac  or  neurologic 
events. 

Z.  Dialysis  is  usually  done  <^t  the  point  at  which  aberrations  in  blood  chemistry 
begin  to  pose  a  threat  to  the  patient  in  his  or  her  normal  activities.  This  is 
far  beyond  the  threshold  of  aviation  safety.  This  is  consistent  with  the 
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prohibition  on  flying  after  drinking  or  after  having  ingested  any  medications 
that  pifoduce  central  nervous  system  effects.  It  is  quite  conceivable  that  a 
pilot  would  operate  his  or  her  aircraft  enroute  to  dialysis  treatment,  at 
which  time  his  or  her  metabolic  status  would  be  at  its  worst. 

Genitourinary  hfaBgnanc> 

Genitourinary  malignancy,  even  if  metastatic,  that  is  adequ^.tely  treated  and 
documented  to  be  stable,  should  not  be  disqualifying.  Current  treatments  for  most 
genitourinary  malignancies  result  in  a  sufficiently  high  cure  rate  and/or  stabilization  that 
most  persons  can  live  many  years  without  disability.  The  medical  certification  branch 
should  request  a  report  every  6  months  documenting  the  stability  of  the  malignancy. 
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MuacMloakeletal  System 

The  medical  flight  test  for  musculoskeletal  disorders. 

Provided  all  other  eispects  of  the  medical  examination  would  qualify  the 
applicant  for  issuance  of  a  medical  certificate,  an.  applicant  with  a  physical 
limitation  due  to  a  musculoskeletal  disorder  may  be  authorized  to  undergo  a 
medical  flight  test  (MFT).  The  MFT  is  usually  done  in  conjunction  with  the 
flight  test  for  a  pilot's  certificate.  Should  the  pilot  not  satisfy  all 
nonmedical  requirements  for  a  flight  or  if  he  or  she  already  holds  a  pilot's 
certificate  but  requires  a  medicad  flight  test  to  evailuate  a  deterioration  in 
physical  condition,  only  the  medical  flight  test  will  be  administered. 

The  AME  should  defer  issuance  of  a  certificate  to  a  person  with  a 
musculoskeletal  disorder  unless  the  otherwise  qualified  applicant  is  applying 
for  student  pilot  status.  In  this  situation  the  AME  may  issue  a  certificate 
bearing  the  limitation;  "Valid  for  Student  Pilot  Purposes  Only,"  which  will 
permit  the  applicant  to  proceed  with  flight  training  until  such  time  as  a 
private  pilot  flight  test  is  appropriate.  The  applicant  should  then  request 
through  the  FAA  an  MFT  in  conjunction  with  the  regular  flight  test.  This 
affords  the  student  an  opportunity  to  demonstrate  ability  to  control  the 
aircraft  despite  physical  limitations. 

The  MFT  consists  of  procedures  specifically  designed  to  ensure  safe 
operation  of  the  aircraft  despite  the  physical  limitations  of  the  applicant. 
The  applicant  will  be  tested  under  marginal  or  simulated  marginal  conditions 
to  ensure  satisfactory  operations  in  emergencit,  ,  in  adverse  weather,  at 
twilight,  and  at  night. 
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The  applicant  may  use  special  external  devices  or  prostheses  to  assist  in  the 
control  of  the  aircraft.  The  controls  of  the  aircraft  may  be  modified  to 
compensate  for  physical  limitations  of  the  applicant.  Should  external 
devices  be  employed,  it  is  importcint  that  the  device  does  not  interfere  with 
safe  operation  of  the  aircraft,  m  by  emitting  electronic  signals  that  could 
interfere  with  aircraft  navigation  instruments.  If  such  devices  are  used 
satisfactorily  during  the  flight  test,  the  use  of  the  devices  becomes  a 
condition  of  issuance  of  the  medical  certificate.  Should  an  aircraft  have  its 
controls  modified  to  compensate  for  physical  limitations,  the  applicant's 
medical  certificate  may  be  limited  to  operations  involving  only  that  specific 
aircr2dt. 

The  results  of  all  MFTs  will  be  reported  by  the  FAA  flight  examiner  to  the 
medical  office  authorizing  the  test.  A  pilot's  certificate  issued  after  an 

MFT  must  bear  any  limitations  the  instructor  conducting  the  test  finds 

/ 

necessary  for  safety.  Operating  limitations  required  by  physical  limitations 
may  restrict  holders  to  cert^dn  aircraft  types,  special  equipment  or  control 
arrangements,  or  special  operating  conditions.  These  limitations  should  be 
as  general  as  possible  to  reduce  the  necessity  of  additional  special  medical 
tests  when  the  pilot  desires  to  fly  aircraft  types  other  than  that  for  which  he 
or  she  is  physically  competent. 

Although  he  or  she  is  unable  to  authorize  or  conduct  an  MFT,  the  AME 
should  be  familiar  with  the  policies  and  procedures  involved.  The  routine 
AME  evaluation  provides  an  excellent  opportunity  to  discuss  with  the 
examinee  the  aspects  of  thr  MFT.  This  will  assist  the  examinee  in 
developing  realistic  expectations  and  reducing  anxiety. 


Ear*  Nose*  Throat  and  Related  Structures 


An  applicant  who  is  seeking  certification  for  the  first  time  after  mouth,  tongue, 
nose,  pharynx,  or  larynx  surgery,  or  who  uses  an  artifical  voice-producing  device,  should 
be  assessed  carefully  to  ensure  intelligibility  of  voice  communication.  If  there  is  a 
question  that  intelligibility  is  such  that  the  applicant  may  not  be  understood  over  the 
radio,  he  or  she  might  still  be  considered  for  a  Statement  of  Demonstrated  Ability 
(SODA)  or  a  special  issuance  certificate. 

A  history  of,  or  surgery  for,  benign  tumors  is  not  disqualifying.  A  history  of 
treatment  for  chronic  infections,  tumors,  or  recurrent  acute  infections  is  not 
disquahfying,  unless  the  disease  or  its  treatment  ham  affected  speech  to  a  degree  that 
would  compromise  radio  communications. 

The  AM£  should  be  allowed  to  make  the  decision  about  certification  in  most 
instances.  In  situations  where  there  is  a  doubt,  the  AME  should  order  a  voice  recording 
and  send  it  with  a  request  for  a  SODA  to  the  FA  A. 

Conditions  that  should  be  considered  as  absolutely  disqualifying  include  acute, 
paroxysmal,  unpredictable  attacks  of  vtatigo,  which  may  arise  as  a  result  of 
endolymphatic  hydrops,  or  Meniere's  disease,  perilymph  fistula,  benign  and  malignant 
temporal  bone  tumors,  and  multiple  sclerosis.  Malignant  tumors  of  the  head  and  neck 
with  metastases  outside  the  region  should  also  be  considered  as  absolutely  disqualifying. 

A  history  of  malignant  tumor  of  ;he  oral  cavity,  sinuses,  throat  or  larynx  without 
distance  metastasis  is  not  necessarily  dis(|uaiifying.  The  decision  for  certification  should 
be  made  on  a  case-by-case  basis.  Tue  following  factors  should  be  considered: 

1.  The  extent  of  the  tumor  when  first  treated,  specifically  whether  there  was 
spread  to  the  glands  of  the  neck  or  other  sites. 


2.  The  time  elapsed  since  treatment.  A  period  of  24  months  without 
recurrence  is  satisfactory  in  determining  success  of  treatment.  Applicants 
with  a  history  of  early  cancers  from  sites  with  a  limited  potential  for 
metastasis,  such  as  the  lip,  the  vocal  cord  or  skin,  need  not  be  permanently 
disqualified. 

3.  The  effect  of  treatment  on  the  voice- 

individuals  who  have  been  treated  two  or  mere  years  prior  to  examination,  and 
who  have  not  experienced  recurrence  or  required  more  treatment,  and  whose  voice 
quality  is  satisfactory  to  the  AM£  for  the  tasks  that  are  required  by  the  class  of  airman 
for  which  he  or  she  is  applying,  may  be  certified  by  the  AME.  Others  should  be  referred 
to  the  FAA  with  a  voice  recording,  a  pathology  report,  dates  and  description  of 
treatment,  and  comments  about  health  status  and  prognosis  from  the  treating  physician. 

A  certificate  may  be  given  to  an  individual  6  weeks  after  middle  ear  and/or 
mastoid  surgery,  including  stapedectomy,  unless  the  person  experiences  vertigo  with  a 
Valsalva  maneuver  or  has  a  positive  fistula  test.  The  person  must  also  meet  minimum 
hearing  standards. 

The  hearing  standards  should  be  the  same  for  all  three  classes  of  airman. 
Applicants  who  fail  to  meet  the  minimum  hearing  standards  should  have  complete 
audiometric  testing,  including  tests  for  both  speech  discrimination  and  speech  reception 
threshold.  A  speech  discrimination  score  of  70%  or  better  should  be  considered 
acceptable,  even  though  the  airman’s  hearing  does  not  meet  the  pure  tone  air  conduction 
audiometric  standards.  A  waiver  should  be  considered  for  those  airmen  who  do  not  meet 
the  hearing  standards  even  after  thorough  evaluation.  If  applicable,  they  might  be 
restricted  to  flying  outside  controlled  air  space,  or  with  another  certified  pilot  who  can 
perform  the  radio  communication. 


Dermatology 


The  addition  of  syphilis  as  an  item  in  medical  history  requires  the  examiner  to 
obtain  a  history  about  the  occurrence  of  syphilis  and  its  treatment.  Records  from  the 
treating  clinic  or  physician  may  have  to  be  obtained,  as  well  eis  laboratory  data  to 
support  the  diagnosis  and  the  treatment  protocol.  Minimal  workup  would  require  a 
VDRL,  with  titers  if  positive,  and  FTA-ABS.  No-titer  or  low-titer  VDRL  with 
documentation  of  reversal  in  VDRL  titer  with  treatment  would  suffice  as  evidence  of 
adequacy  of  treatment.  If  there  is  any  question  about  the  adequacy  of  previous 
treatment  or  if  the  current  titer  is  elevated,  retreatment  using  current  Centers  for 
Disease  Control  guidelines  might  be  necessary.  Any  evidence  of  tertiary  syphilis  requires 
referral  for  neurological  and  cardiovascular  evaluation. 

Acute  and  chronic  urticarial  eruptions  are  common  and  are  usually  benign  unless 
complicated  by  angioedema.  An  airman  would  disqualify  himself  or  herself  from  flying 
while  experiencing  tne  dermatosis  or  its  treatment.  However,  hereditary  angioedema 
and  acquired  angioedema  are  disorders  with  catastrophic  symptoms  and  signs,  which 
would  endanger  the  safety  of  a  pilot  and  pamsengers.  Therefore  anyone  with  a  history  of 
acquired  angioedema  for  which  no  etiology  has  been  documented,  or  who  has  not  been 
free  of  angioedema  for  a  period  of  two  years  without  drug  therapy,  would  be 
disqualified.  A  family  history  of  angioedema,  or  a  history  of  urticaria  associated  with 
abdominal  pain  or  explosive  diarrhea,  merits  further  diagnostic  testing  by  consultants 


familiar  with  the  disease. 


Familial  or  acquired  cold  urticaria  is  associated  with  localized  or  generalized 
edema  that  could  Interfere  with  the  proper  use  of  the  aurcraft  control  systems.  In 
extreme  cases  it  is  accompanied  by  profound  syncope  and  hypotension.  Cold  urticaria 
can  usually  be  diagnosed  by  the  application  of  ice  to  the  skin  for  as  little  as  15  seconds. 
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but  the  skin  may  require  rewarming  before  symptoms  and  signs  become  clinically 
evident.  History  is  important  in  the  diagnosis,  and  only  an  applicant  with  a  positive 
family  history  or  a  personal  history  of  cold-induced  eruptions  should  be  tested. 

An  individual  with  skin  lesions  or  a  history  suggestive  of  underlying  systemic 
disease  should  be  referred  to  an  internal  medicine  or  collagen  vasoilar  disease  consultant 
for  testing  before  a  certificate  is  issued. 

Most  persons  with  a  history  of  skin  cancer  that  has  been  completely  removed  may 
be  certified  to  fly.  The  exception  is  a  person  with  malignant  melanoma.  The  reader  is 
referred  to  the  oncology  section  for  recommendations  about  follow-up  of  persons  with 
malignant  melanoma. 
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Res^tiratcry  System 


latroductiou 

The  evaluation  of  the  respiratory  system  of  the  applicant  for  cin  airman  medical 
certificate  is  critically  important  to  aviation  safety.  Since  altitude  affects  respiratory 
fimction,  careful  assessment  of  pulmonary  status  is  required  to  prevent  incapacitation 
during  flight.  Two  general  considerations  are  useful  in  approaching  this  evaluation: 

(1)  Maintenance  of  adequate  oxygenation  throughout  the  period  of  flight.  A 
variety  of  disease  processes  can  have  major  impact  on  oxygenation,  either  acutely  or 
chronically.  The  AME  must  recognize  those  individuals  v«ho  are  at  risk  for  chronic 
hypoxia  and  assess  the  likelihood  of  dangerous  deterioration  of  oxygenation  during 
flight.  Furthermore,  acute  lung  diseases  such  as  asthma  that  cause  hypoxia  must  be 
evaluated  with  respect  to  the  likelihood  that  hypoxia  will  occur  without  warning  and 
affect  the  ability  of  the  airman  to  perform  his  or  her  duties. 

(Z)  Carbon  dioxide  is  a  substance  that  diminishes  the  airman's  ability  to  fly  safely, 
and  its  retention  is  a  warning  sign  of  serious  abnormality  of  respiratory  function.  Since 
direct  measurement  of  arterial  oxygen  and  carbon  dioxide  levels  is  costly  and  generally 
unavailable  in  the  AME's  office,  clinical  assessment  of  respiratory  function,  including  the 
medical  history,  physical  examination  and  spirometry,  will  ordinarily  be  used  to  separate 
those  applicants  requiring  further  evaluation  of  their  arterial  oxygen  and  carbon  dioxide 
levels  from  the  majority  who  do  not.  Furthermore,  a  history  of  prior  severe  respiratory 
tract  disease  of  any  type,  dyspnea  on  mild  exertion,  persistent  cough,  hemoptysis,  and 
prior  diagnosis  of  pneumonia  within  the  past  month,  or  a  neoplasm,  should  result  in 
deferral  of  issuance  of  a  certificate  until  a  chest  radiograph  has  been  obtained  and 
interpreted. 

The  roost  common  threat  to  normal  pulmonary  function  is  cigarette  smoking.  A 
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major  responsibility  of  the  AME  is  to  actively  discourage  applicants  for  medical 
certification  from  smoking  cigarettes  and  encourage  them  to  seek  assistance  in  quitting 
smoking  through  community  or  employer>sponsored  smoking  cessation  programs.  A 
history  of  cigarette  smoking  totalling  20  pack-years  or  more  should  result  in  deferral  of 
certificate  issuance  until  spirometry  has  been  obtained  and  evaluated.  Spirometry  should 
also  be  done  when  there  is  a  history  of  chronic  obstructive  pulmonary  disease  (COPD), 
asthma,  dyspnea  on  exertion  or  findings  at  physical  examination  of  thoracic  deformity, 
wheezing,  rales,  diminished  breath  sounds  or  hyperresonance.  Pulmonary  dysfunction 
presumed  to  be  moderate  or  severe  requires  that  the  applicant  be  examined  by  a 
qualified  pulmonary  specialist,  whose  report  must  include  an  opinion  of  the  severity  of 
pulmonary  impairment  (mild,  moderate  or  severe).  Severe  COPD,  pulmonary  fibrosis, 
previous  pulmonary  resection,  recent  pulmonary  emboli,  or  cyanosis  should  be  evaluated 
with  spirometry  and  arterial  blood  gas  measurement  prior  to  issuance  of  a  medical 
certificate,  to  assure  that  there  is  adequate  oxygenation,  which  is  defined  as  an  arterial 
oxygen  tension  (PaOj)  greater  than  or  equal  to  65  mm  Hg. 

Spirometric  analysis  of  lung  function  is  an  importamt  tool  for  the  evaluation  of 
applicants  for  medical  certificates.  Simple  spirometers  should  be  available  to  the  AME 
for  routine  use  in  these  examinations.  In  order  to  assure  accurate  data  collection,  a 
water  sealed  spirometer  or  a  rolling  seal  spirometer  is  recommended  for  use.  Use  of 
other  types  of  spirometers  is  ^lecifically  discouraged.  Peak  flow  meters  are  not  capable 
of  providing  the  type  of  infcn'mation  required  for  accurate  assessment  of  lung  function, 
and  their  use  is  unacceptable.  The  measurements  required  for  analysis  are  the  forced 
vital  capacity  (FVC)  and  the  forced  expiratory  volume  in  one  second  (FEV^). 

The  danger  to  ptiblic  safety  of  certifying  individuals  with  serious  pulmonary 
disease  is  great:  both  judgment  and  the  ability  to  perform  complex  tasks  are  affected 
adversely  by  poor  respiratory  function.  The  AME  Guide  contains  recommended 
dispositions  for  each  of  the  various  types  of  lung  diseases.  This  section  presents  the 


rationale  for  these  recommendations. 


Infectious  Diseases  of  the  Lung 


o  Definition 

The  lung  and  pleura  are  susceptible  to  multiple  types  of  infections,  whose 
causative  agents,  precipitating  events,  courses,  pathology  and  prognoses  vary 
widely.  Only  general  principles  can  be  addressed  in  this  section.  Pneumonia 
represents  the  prototypic  lung  infection,  since  it  is  common  and  may  be 
associated  with  complications  or  sequelae. 

o  Aeromedical  significance 

Pneumonias  are  a  major  cause  of  morbidity,  disability  and  death  in  the 
United  States,  despite  the  availability  and  widespread  use  of  many  effective 
antimicrobial  agents.  It  is  likely  that  many  applicants  for  certification  will 
have  a  history  of  pneumonia  in  the  recent  or  distant  past.  The  acute  or 
chronic  symptoms  of  pneumonias  and  the  possible  involvement  of  the  disease 
process  in  other  organ  systems  could  adversely  affect  flying  performance 
and  ^danger  the  individual's  well-being  if  he  or  she  is  permitted  to  fly.  For 
example,  mucus  plugging  of  bronchi,  when  it  occurs  in  the  course  of  any 
pulmonary  infection,  may  disrupt  equilibration  of  airways  pressure  and  result 
in  pneumothorax  during  changes  in  altitude.  Also,  applicants  with  untreated 
tuberculosis  or  those  in  the  early  stage  of  treatment  for  this  disease  may 
present  a  contagious  risk  to  other  individuals. 


o 


Clinical  manifestations  and  diagnosis 

Symptoms  of  infectious  pneumonia  are  usually  obvious,  although  their  otrset 


may  be  insidious  in  persons  with  viral  infections.  Fever,  cough  and  shortness 
of  breath  are  common  and  may  be  associated  with  sputum  production, 
particularly  in  bacterial  processes.  Purulent  sputum  may  suggest  a  bacterial 
infection,  but  it  is  diagnostically  nonspecific.  However,  foul-smelling 
sputum  suggests  a  mixed  anaerobic  infection  and  possibly  a  lung  abscess. 
With  bacterial  pneumonia,  physical  examination  usually  shows  tachypnea, 
rales  or  signs  of  pulmonary  consolidation.  There  is  often  a  paucity  of 
physical  findings  in  nonbacterial  pneumonias.  The  chest  radiograph  may 
show  areas  of  alveolar  filling  or  interstitial  infiltrates,  or  both.  Large 
pleural  effusions  more  commonly  accompany  bacterial  pneumonias  than  viral 
infections.  Leukocytosis  with  a  shift  toward  immature  leMkocyte  forms  may 
occur  with  either  bacterial  or  nonbacterial  pneumonias,  although 
significantly  elevated  white  cell  counts  are  more  common  with  the  former. 
Viral  pneumonias  may  depress  the  leukocyte  count  and  cause  a  relative 
lymphocytosis.  Arterial  blood  gas  analysis  invariably  shows  some  hypoxemia, 
which  is  caused  by  pulmonary  arterial  blood  shunting  through  relatively 
unventilated,  microatelectatic  areas  of  the  lung  caused  by  inflammatory 
edema  or  mucous  obstruction  of  the  airways. 

Although  the  history,  physical  examination,  complete  blood  count,  chest 
radiograph,  appearance  of  the  sputum  and  skin  tests  may  lead  to  a  diagnosis 
of  pneumonia,  these  data  themselves  do  not  yield  on  exact  diagnosis.  A 
specific  microbiological  diagnosis  is  important  since  antimicrobial  therapy  is 
most  effective  when  it  b  directed  toward  the  specific  infecting  pathogen. 
Sputum  smears  and  cultures,  blood  cultures  and  appropriate  serologic  tests 
should  be  obtained  early.  Although  there  b  controversy  about  the  usefulness 
of  sputum  analysb,  the  Gram  stain  showing  white  cells  and  bacteria  may  be 


acceptable  and  reliable  if  tUe  respiratory  secretions  contain  alveolar 
macrophages  rather  than  squamous  epithelial  cells.  On  the  other  hand,  the 
absence  of  white  cells  or  organisms  in  the  sputum  smear  may  suggest  a 
nonbacterial  infection. 

Depending  on  the  severity  of  the  illness  and  other  factors,  more  invasive 
diagnostic  methods  may  be  necessary.  These  procedures  include 
transtracheal  aspiration,  thoracentesis  with  or  without  pleural  biopsy, 
flexible  fiberoptic  bronchoscopy,  percutaneous  needle  aspiration,  ar  ^ 
open-lung  or  -pleural  biopsy.  Extrapul monary  involvement  associated  with 
pneumonia  should  also  be  assessed  and  properly  cultured.  The  institution  of 
empirical  antimicrobial  therapy  may  be  warranted  and  even  essential  prior 
to  determining  the  microbiological  etiology  in  persons  with  a  rapidly 
progressive  course  of  disease. 

o  Prognosis 

In  the  average  healthy  person  the  prognosis  for  most  pneumonias  is  generally 
excellent  with  appropriate  antimicrobial  therapy.  Most  courses  of 
antibiotics  are  limited  in  duration,  because  the  acute  pneumonia  usually 
resolves  without  residual  effects.  Viral  pneumonias  usually  resolve 
spontaneously  with  treatment  of  symptoms.  Repeated  or  chronic 
antimicrobial  therapy  is  usua.ly  necessary  in  persons  with  significant 
tracheobronchitb,  slowly  responding  lung  ahsce^,  bronchiectasis  or  fungal 
pneumonias,  and  in  persons  having  chemoprophylaxis  or  treatmc  .r  of 
tuberculosis. 
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Asthma 


o  Definition 

The  term,  asthma,  represents  a  large,  heterogeneous  group  of  disorders 
characterizf^d  by  hyperreactivity  of  the  tracheobronchial  tree  to  various 
stimuli,  and  manifested  by  widespread  narrowing  of  the  airways,  or 
bronchoconstriction,  which  changes  in  severity  either  spontaneously  or  cis  a 
result  of  therapy.  Constriction  of  the  smooth  muscle  of  the  bronchioles  is 
the  most  common  functional  abnormality  in  asthma,  but  other  changes,  such 
as  mucosal  edema,  mucous  hypersecretion  and  hypertrophy  of  bronchial 
smooth  muscle  cells  also  contribute  to  diffuse  airways  obstruction. 

o  Aeromedical  significance 

Asthma  is  a  common  disorder,  affecting  approximately  5%  of  the  US 
population.  Therefore,  some  candidates  for  medical  certificates  will  have 
active  asthma  or  a  history  of  asthma.  In  addition,  a  transient  period  of 
hyperreactivity  of  the  airv/ays  may  occur  in  susceptible,  nonasthmatic 
individuals  following  viral  upper  respiratory  tract  infections.  For  unknown 
reasons  these  infections  occasionally  lead  to  persistent  asthma  in  some 
individuals. 

The  occurrence  of  an  asthmatic  attack,  regardless  of  severity,  or  the 
presence  of  chronic,  symptomatic  asthma  is  obviously  incapacitating  and 
affects  flying  performance  and  safety.  Recurrence  or  worsening  of  asthma 
is  frequently  unpredictable  due  to  the  variable  nature  of  the  disorder. 
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Clinical  manifestations  and  diaignosis 

Asthma  is  characterized  by  episodic  wheezing,  dyspnea  and  cough  of  varying 
severity  and  duration,  depending  on  exposure  to  stimuli  and  the  nature, 
intensity  and  duration  of  such  stimuli.  Symptoms  range  from  mild  and 
infrequent,  that  is,  occurring  only  with  upper  respiratory  tract  infections,  to 
severe  and  intractable,  which  is  known  cis  "status  asthmaticus."  An 
asymptomatic  asthmatic  individual  may  have  subtle  or  minimal  physiologic 


abnormalities  on  pulmonary  function  testing.  During  an  asthmatic  attack 
the  person  commonly  has  some  respiratory  distress;  inspiratory  and 
expiratory  airflow  obstruction,  which  is  characterized  by  audible, 
generalized  wheezes  and  reduced  spirometric  flow  rates;  hyperinflation  of 
the  lungs,  characterized  by  hyperresonance  on  percussion  and  elevated  total 
lung  capacity  and  residual  volume;  and  arterial  hypoxemia  with  hypocapnia. 
The  severity  of  the  asthma  may  be  characterized  objectively  by  evaluating 
expired  flow  rates: 

Degree  of  Obstructive 

Impairment  FEV^  %  predicted 

Normal  80  or  greater 

Mild  70  -  79 

Moderate  60  -  69 

Severe  59  or  less 


FEVj/FVC  % 

69  or  greater 
61-68 
50  -  60 
50  or  less 


Other  laboratory  findings  may  include  tenacious,  mucoid  sputum  with 
mucous  plugs  and  eospinophils,  blood  eosinophilia,  and  transient  arrhythmias 
or  electrocardiographic  changes  of  right-heart  strain.  Chest  radiographs  are 
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usually  normal  or  show  reversible  hyperinflation  of  the  lungs.  Transient 
pulmonary  infiltrates  or  pneumothorax  rarely  are  present. 

The  developmfint  of  pulsus  paradoxus,  disappearance  of  wheezes  (not  due  to 
therapy),  or  normocapnia  during  cm  asthma  attack  is  a  sign  of  advanced 
respiratory  fatigue  and  failure,  which  calls  for  immediate  and  vigorous 
hospital  management. 

The  diagnosis  cf  asthma  is  suggested  by  a  history  of  episodic  wheezing  cmd 
shortness  of  breath.  Confirmation  is  provided  by  spirometry  showing  an 
obstructive  ventilatory  pattern  that  is  partially  or  completely  reversed  by 
the  administrotion  of  an  inheded  beta  adrenergic  agonist  such  as 
isoproterenol,  isoetharine  or  metaproterenol.  A  history  of  family  members 
with  asthma  or  atopy  is  often  present.  A  sul^opulation  of  asthmatic 
individuals  may  present  with  unexplained  breathlessness  or  cough  that  is 
often  associated  with  postnasal  drip  or  atopy.  These  individuals  may  have  a 
normal  physical  examination  and  spirometry,  A  bronchial  provocation  test 
with  inhaled  methacholine,  histamine,  cold  air,  a  selected  antigen,  or  other 
jwtential  bronchoconstrictor  agent  frequently  establishes  the  presence  of 
airway  hyperreactivity  and  the  diagnosis  of  bronchial  asthma. 

It  is  important  to  dbtinguish  asthma  from  other  disorders  that  may  cause 
similar  symptoms,  such  as  chronic  bronchitis,  emphysema,  aspirated  foreign 
body,  upper  airway  obstruction  and  congestive  heart  failure.  This 
differentiation  can  be  made  on  the  basis  of  reversibility  of  airway 
obstruction  in  response  to  inhaled  or  systemic  bronchodilator  therapy.  Many 
persons  have  chronic  sputum  production  and  wheezing  and  are  classified  as 
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"asthmatic  broncbitics." 

o  Prognosis 

The  prognosis  is  determined  by  the  severity  of  the  eisthma  and  its  repsonse  to 
therapy.  Persons  with  infrequent  or  mild  asthma  genercilly  do  very  well  with 
or  without  maintenance  bronchodilator  therapy.  Persons  with  moderate  or 
severe  asthma  usually  require  continuous  therapy  throughout  life, 
particularly  when  the  onset  of  the  asthma  is  during  mid-  or  late-adulthood. 
Inadequate  control  aggravated  by  infection  or  unmodified  mvironmental 
factors  contributes  to  persistent  asthma  or  to  incapacitating  or  life- 
threatening  complications. 
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Chronic  Obetmctive  Pulmonary  Disease 

o  Definition 

The  term,  chronic  obstructive  pulmonary  disease  (COPD),  does  not  refer  to 
one  specific  entity  but  rather  to  a  group  of  illnesses  characterized  by 
chronicity  of  obstruction  to  airflow  that  is  mostly  irreversible  and  usually 
most  severe  during  expiration.  Pulmonary  emphysema,  chronic  bronchitis 
and  chronic  asthma  comprise  the  group  of  diseases  called  COPD.  Many 
other  lung  diseases,  such  as  tuberculosis,  bronchiectasis  and  sarcoidosis,  also 
produce  irreversible  airflow  limitation  but  differ  from  COPD  in  etiology, 
prognosis  and  treatment.  These  diseases  should  not  be  categorized  as  COPD 
merely  because  of  superficiad  similarities  of  symptoms  such  as  cough, 
dy^nea,  wheezing  and/or  the  identification  of  expiratory  airflow 
obstruction. 

Many  persons  with  COPD  have  both  emphysema  and  chronic  bronchitis, 
which  share  cigarette  smoking  as  the  most  important  etiologic  factor.  In 
nonsmokers  the  clinical  picture  and  pathology  of  chronic  bronchitis  may  be 
indistiuguisliable  from  that  of  chronic  asthma.  Finally,  some  persons  may 


w 

I 


I 


B 

s 

ra 


Ml 

i 

In 


r-j 


have  varying  degrees  of  all  three  obstructive  lung  diseases.  It  is  often 
virtually  impossible  and  usually  clincally  unnecessary  to  separate  the 
contribution  of  each  of  these  specific  diseases.  Therefore,  from  a  practical 
point  of  view,  COPD  is  a  convenient  grouping  or  syndrome  of  diseases. 

0  Aero  medical  significance 

Hypoxemia,  resulting  in  tissue  hypoxia,  is  the  main  pathophysiologic  effect 
of  COPD  that  limits  or  hinders  an  airman  from  fimctioning  safely.  Cerebral 
hypoxia  can  adversely  affect  psychomotor  skills,  memory,  judgment  and 
cognition.  These  effects  are  modified  by  many  variables  including 
acuteness,  severity  and  duration  of  hypoxemia.  In  general,  when  the  Pa02 
approximates  65  mm  Hg  or  less  at  sea  level,  the  candidate  for  a  medical 
certificate  should  be  considered  severely  impaired,  having  potentially 
suboptimal  central  nervous  system  functioning  at  altitude.  Predictable 
decreases  occur  in  Pa02  when  ascending  to  high  altitudes,  and  this  should  be 
considered  carefully  before  the  AME  issues  a  medical  certificate: 


Minimal  acceptable  Pa02  when  applicant  is  breathing 
ambient  air  at  sea  level  and  at  higher  altitudes 


Altitude  tin  Feet) 

Lower  limit  of 
normal  Pa02  (unn  Hg)* 

PaOp  (mm  Hg)  must  be 
equal  to  or  greater  than 

Sea  level 

67 

65 

1000 

64 

61 

2000 

61 

58 

3000 

58 

55 

4000 

55 

52 

5000 

52 

50 
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6000 

50 

7000 

47 

8000 

— 

Source:  Reference  4 
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*The  normal  PaO^  is  lowest  in  elderly  individuals  at  all  altitudes;  these  lower  limits 
of  normal  are  for  persons  at  c^e  80  years. 


Clinical  manifestations  and  diagnosis 

The  main  symptoms  of  COPD  are  exertional  dyspnea,  chronic  persistent 
cough,  expectoration  of  sputum  and  wheezing.  The  abnormal  physical 
findings  of  decreased  breath  sounds,  rhonchi  and  wheezes  may  be  absent  or 
minimal  until  moderate  or  severe  disease  has  developed.  Even  then,  the  only 
abnormal  physical  sign  may  be  decreased  breath  sounds  detectable  only  by  an 
experienced  observer  during  a  maximal  forced  exhalation. 

Persons  with  a  history  of  symptoms  that  have  lasted  6  months  or  longer  or 
who  show  signs  of  COPD  should  be  suspected  of  having  significant  disease. 
Under  these  circumstances  pulmonary  function  testing  must  be  performed  in 
order  to  quantify  the  severity  of  the  dbease.  The  best  screening  tests  are 
the  FVC  and  FEV^,  and  the  ratio  of  these  may  be  used  to  classify  the 
severity  of  the  COPD  as  follows: 


Degree  of  Obstructive 
Impairment 


Normal 

Mild 

Moderate 

Severe 


FEVj  %  Predicted 


80  or  greater 
70  -  79 
60-69 
59  or  less 


61  -  68 
50-60 


FEV^/FVC% 
69  or  greater 


50  or  less 
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Since  persona  with  COPD  usually  have  a  moderate  or  greater  degree  of 
obstruction  before  significant  hypoxemia  develops,  arterial  blood  gas 
analysis  is  usually  not  indicated  unless  the  spirometry  reveals  moderate  or 
severe  obstruction.  Spirometric  results  characterized  by  diminished  FEV^ 
percent  predicted  or  diminished  FEV^/FVC  ratio  should  be  evaluated  further 
with  repeat  spirometry  following  the  administration  of  a  bronchodilator. 

o  Prognosis 

The  prognosis  of  COPD  is  quite  variable,  but  in  general  the  disease  tends  to 
progress  slowly  over  a  period  of  months  to  years;  progression  occurs  more 
rapidly  in  those  who  continue  to  smoke  cigarettes.  Various  prediction 
formulas  for  prognosis  have  been  published  that  are  helpful  from  a  general 
point  of  view;  however,  the  most  practical  approach  is  to  monitor  airmen 
with  documented  mild,  moderate  or  severe  obstruction  by  serial 
examinations  and  spirograms  at  one-year  intervals.  The  applicant  with 
COPD  should  be  advised  to  have  yeariy  immunization  against  influenza. 
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Disocders  of  the  Control  of  Re^nratioa 


Hypoveotilatioa  Syndrome 
o  Definitioii 

Alveolar  hypoventilation  is  comprised  of  hypercapnia,  defined  as  a  PCO-, 
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greater  than  45  mm  Hg,  and  hypoxia^  defined  as  a  Pa02  less  than  65  mm 
Hg.  When  this  condition  b  due  to  a  malfunction  of  the  central  nervous 
system  mechanisms  for  regulation  of  respiration,  the  arterial  blood  gas 
abnormalities  are  present  chronically  and  are  not  necessarily  associated  with 
significant  malfunction  of  the  lung,  the  bony  thorax  or  the  respiratory 
muscles.  These  syndromes  are  often  associated  with  pulmonary  hypertension 
and  right  ventricular  heart  failure.  The  diagxiosis  is  made  by  analysis  of 
arterial  blood  and  by  ruling  out  abnormal  function  of  lungs,  thorax  and 
respiratory  muscles  by  appropriate  tests,  which  are  ordinarily  performed  in 
pulmonary  function  laboratories. 

Hypoventilation  syndi’omes  are  divided  into  at  learnt  three  general  categories: 

1.  Alveolar  hypoventilation  due  to  a  pre-existing  nervous  system 
disorder,  such  as  encepihalitis  or  poliomyelitis; 

Z.  Primary  (idiopathic)  hypoventilation; 

3.  Obesity  hypoventilation  syr^drom  - 


o  Aeromedicad  significance 

Hypersoronolence,  which  is  defired  as  excessive  daytime  sleepiness  or 
irresistible  sleepiness  at  inapp  ~  >  .ate  times,  may  be  a  prominent  feature  of 
the  syndrome  and  may  adversely  affect  the  airman's  attention  span  and 
ability  to  remain  awake  during  flight.  In  addition,  the  presence  of  chronic 
hypoxia  renders  the  airman  more  vulnerable  to  the  deleterious  effect  of 
further  diminution  of  arterial  oxygenation  that  may  be  encountered  in 
flight.  Both  the  hypersotnnoience  and  the  hypoxia  encountered  in  these 
syndromes  makes  operation  of  an  aircraft  prohibitively  hazartious. 
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Clinical  manifestations  and  diagnosis 

The  diagnosis  is  suspected  because  of  a  history  of  easy  fatiguability, 
hypersomnolenca,  morning  headache,  periphereil  edema  and  cyanosis. 
Physical  findings  are  those  of  cor  pulmonale,  including  an  accentuated 
pulmonic  component  of  the  second  heart  sound,  peripheral  venous  distension 
and  peripheral  edema.  In  addition,  there  may  be  peripheral  cyanosis. 
Associated  laboratory  findings  are  those  characteristic  of  cor  pulmonale  on 
ECG  examination  and  right-sided  cardiac  enlargement  on  chest  radiograph. 
The  primary  (idiopathic;  syndrome  is  distinguished  from  the  others  by 
absence  of  history  of  neurologic  disease,  such  as  encephalitis  or 
poliomyelitis,  and  absence  of  obesity. 

o  Prognosis 

Progressive  deterioration  of  the  ability  to  maintain  adequate  blood  gas  levels 
is  to  be  expected  unless  the  condition  is  treated.  The  secondary  effects  of 
cor  pulmonale  become  more  important  and  eventually  lead  to  cardiac 
decompensation  and  death. 

Hypersomnolence  Sleep  Apnea  Syndrome 
o  Definition 

The  syndrome  is  defined  as  hypersomnolence  in  the  absence  of  primary 
narcolepsy,  alveolar  hypoventilation  and  other  recognized  causes  of  sleep 
disorders.  It  is  a  relatively  common  syndrome  that  occurs  primarily  in  obese 
males.  It  may  also  occur  in  postmenopausal  females  and  as  a  result  of  a 
variety  of  conditions  associated  with  narrowing  of  the  upper  airway,  such  as 
hypertrophied  tonsils  and  adenoids,  small  trachea  and  malformations  of  the 
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mandible. 


The  syndrome  is  caused  by  a  disturbance  of  breathing  during  sleep  in  which 
there  are  frequent  cessations  of  breathing,  called  apneas.  These  apneas  are 
usually  obstructive,  that  is,  duA  to  a  closure  of  the  airway  at  the  pharynx  in 
the  presence  of  active  respiratory  efforts.  Less  common  are  the  central 
apneas  that  are  due  to  cessation  of  respiratory  efforts.  Individuals  with  a 
mixed  pattern  of  central  and  obstructive  apnea  have  been  observed  rarely. 
The  apneas  are  ended  by  an  arousal  or  near  arousal  from  sleep  and  aie 
repeated  frequently  throughout  the  night.  Daytime  hypersomnolence  is  the 
result  of  sleep  deprivation  caused  by  frequent  arousals  during  noctm-nal 
sleep. 


Aeromedical  significance 

The  irresistible  urge  to  sleep  at  inappropriate  times  is  an  obvious  threat  to 
aviation  safety,  as  are  the  visual  hallucinations  and  personality  disorders 
that  are  part  of  this  syndrome. 


Clinical  manifestations  and  diagnosis 

The  syndrome  should  be  suspected  when  there  is  a  history  of  excessive 
sleepiness.  A  history  of  loud  snoring  is  virtually  always  present.  A  restless 
sleep  pattern  b  commonly  described  either  by  the  examinee  or  by  hb  or  her 
bed  partner.  Severe  sleep  deprivation  may  cause  symptoms  such  as  chaiitge 
of  per«>na.lity,  vbuai  hallucinations  and  impoteiice.  Tliese  symptoms  in  an 
obese  male  should  raise  the  examiner's  suspicion  of  the  diagnosb. 


The  diagnosis  is  made  by  appropriate  studies  in  a  diagnostic  sleep  disorders 
laboratory.  Arterial  blood  gases  ;  isured  to  exclude  the  other 

hypoventilation  syndromes  that  also  ma>  associated  with  this  disorder. 

o  Prognosis 

Hypersomnolence  b  the  hallmark  of  the  disorder  and  typically  worsens  in  the 
untreated  individual. 
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PulaKSL^^ury  Thromboembolism 

o  Definition 

The  term,  pulmonary  thromboembolism,  denotes  a  dynamic  event  during 
which  a  fibrin-based  venous  clot  dislodges  from  its  anchor  point,  usually  in  a 
vessel  of  the  lower  extremity  or  pelvis,  flows  through  the  inferior  vena  cava 
and  impacts  in  the  pulmonary  vascular  bed.  This  is  an  extremely  common 
event,  even  among  healthy  individuals.  It  is  estimated  that  only  20^  to  30% 
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of  pulmonary  thromboemboli  are  accompanied  by  symptoms;  the  remainder 
go  unrecognized. 

Pulmonctry  infarction  is  an  uncommon  event  that  implies  tissue  necrosis 
resulting  from  the  presence  of  thromboemboli  that  occlude  the  vasculcur 
supply  to  a  portion  of  the  lung.  Infarction  occurs  only  when  the  vasculature 
is  substantially  -ompi-omised  by  another  pathologic  process,  since  the  dual 
blood  supply  to  the  lung  through  the  pulmonary  and  the  bronchiad  circulation 
usually  protects  against  tissue  death.  Whether  or  not  infeirctiou  occurs, 
significant  pulmonary  thromboembolism  causes  physiologic  abnormalities 
including  transient  pulmonary  hypertension,  hypoxia  and  occasionally  acute 
cor  pulmonale. 

Following  a  major  pulmonary  litforoboemi.  event  there  >.  significant 
danger  that  another  thromboembolism  may  occur  and  lead  to  more 
significant  physiologic  abnormalities  and  death. 

o  Aeromedical  significance 

Acute  incapacitation  may  occur  as  a  result  of  chest  pain,  shortness  of 
breath,  hypoxia  or  cardiac  arrhythmias.  Hypoxia  may  be  present  for 
extended  periods  of  time  following  pulmonary  thromboembolism  and  it 
represents  a  potential  threat  to  safe  operation  of  ari  aircraft.  Furthermore 
the  danger  of  recurrent  thromboembolism  must  be  considered  in  the 
evaluation  of  cand.hetes  for  medical  certification.  Another  significant 
factor  that  must  be  kept  in  mind  is  the  potential  effect  of  the  anticoagulant 
medications  that  are  used  to  treat  and  prevent  recurrent  pulmonary 
thro  mboe  mbolis  m . 
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Clinical  manifestations  and  diagnosis 

Dyspnea  is  the  most  common  symptom  of  pulmonary  thromboembolism, 
occurring  in  approximately  90%  of  individuals.  Tachypnea  and  tachycardia 
often  accompany  the  dyspnea.  Syncope  occasionadly  occurs  at  the  time  of 
embolization.  Pleuritic  chest  pain  may  occur  even  in  the  absence  of 
pulmonary  infarction.  Cough  and  hemoptysis  are  also  common  whether  or 
not  infarction  has  occurred.  Physical  examination  is  frequently  unhelpful 
but  it  may  disclose  tachycaurdia  and  tachypnea,  the  presence  of  rales  and 
wheezes  in  the  area  of  embolization,  and  possibly  a  pleural  rub.  Evidence  of 
deep  vein  thrombophlebitis  in  the  lower  extremities  substantially  increases 
the  likelihood  of  pulmonary  thromboembolism.  Although  the  chest 
radiograph  and  electrocardiographic  findings  are  sometimes  helpful,  they  are 
far  from  definitive.  Perfusion  and  ventilation  lung  scans  are  the  mainstays 
of  diagnostic  testing,  and  pulmonary  cngiography  remains  the  definitive 
procedure  in  difficult  diagnostic  cases. 

o  Prognosis 

Once  the  acute  pulmonary  embolism  has  been  recognized  and  treated  with 
anticoagulant  medications,  the  prognosis  for  recovery  is  good.  Pulmonary 
hemodynamics  ordinarily  revert  to  pre-embolization  levels  in  approximately 
two  to  eight  weeks.  Surgical  patients  who  experience  pulmonary 
thromboembolization  during  a  period  of  enforced  bedrest  are  likely  to 
recover  completely  after  its  treatment,  However,  those  patients  with 
underlying  medical  conditions  such  as  congestive  heart  failure  are  likely  to 
have  recurrent  episodes  following  treatment.  Chronic  cor  pulmonale  is  a 
feature  of  unrecognized  and  untreated  showers  of  small  puiraonary  emboli. 
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Pulmonary  Arterial  Hypertension 


o  Definition 

Pulmonary  arterial  hypertension  is  defined  as  an  increase  in  the  pressure 
within  the  pulinonary  vessels  to  a  level  more  than  5  to  10  mm  Hg  above  the 
accepted  normal  values.  Specificadly,  while  normal  values  range  from  10  to 
25  mm  Hg,  with  a  mean  of  18  mm  Hg,  the  person  with  pulmonary  arterial 
hypertension  has  values  that  range  from  15  to  35  mm  Hg  or  greater,  with  a 
mean  of  25  mm  Hg  or  greater.  These  chcmges  may  occur  as  a  result  of  a 
decrease  in  the  cross-sectional  area  of  the  pulmonary  vessels  or  as  a  result 
of  vasoconstriction  of  the  pulmonary  vessels. 

Factors  that  may  contribute  to  the  presence  of  pulmonary  artery 
hypertension  include  left  ventricular  cardiac  failure,  large  increases  in 
pulmonary  blood  flow  and  increased  viscosity  of  the  blood.  The  normal  lung 
can  coTpensate  for  major  changes  in  blood  flow  through  the  pulmonary 
vessels  without  an  increase  in  pulmonary  artery  pressure.  This  is  probably 
due  to  the  physiologic  ability  to  recruit  previously  closed  vessels  as  the  blood 
flow  increases.  The  loss  of  this  ability  to  compensate  for  changes  in  blood 
flow  denotes  a  serious  alteration  in  pulmonary  physiology  that  may  lead  to 
cor  pulmonale  and  finally  to  right-sided  cardiac  failure.  It  is  generally 
recognized  that  there  are  two  major  forms  of  pulmoneiry  arterial 
hypertension,  an  idiopathic,  primary  pulmonary  arterial  hypertension 
(PPAH),  and  a  secondary  pulmonary  hypertension  due  to  a  vau-iety  of 
recognized  disease  processes  in  the  lung  and  in  the  heart. 
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Aeromedical  significance 

The  presence  of  either  primary  or  secondary  pulmonary  artery  hypertension 
indicates  the  presence  of  severe  cardiopulmonary  diseaise  that  may  be 
characterized  by  hypoxia,  inability  to  respond  to  physical  stress,  syncope  and 
sudden  death.  Hypoxia  such  as  that  encountered  in  routine  aviation 
activities  is  an  extremely  powerful  vasoconstrictor  of  the  pulmonciry 
vessels.  While  the  effects  of  mild  h3rpoxia  on  a  normal  lung  are  not 
significant  with  respect  to  cardiopulmonary  performance,  individuals  with 
pathologic  pulmonary  artery  hypertension  may  decompensate  acutely  when 
presented  with  this  2ulded  stress. 

o  Clinical  manifestations  and  diagnosis 

Primary  pulmonary  arterial  hypertension  is  a  rare  disorder  of  unknown 
etiology.  It  is  a  diagnosis  of  exclusion,  after  having  ruled  out  secondary 
pulmonary  arterial  hypertension.  PPAH  is  most  common  in  young  adult 
females.  Early  in  the  course  of  the  disease  there  are  no  characteristic 
symptoms  or  physical  findings.  As  the  hypertension  progresses  the  individual 
may  notice  easy  fatiguability,  chest  discomfort  cuid  exertional  dyspnea. 

On  physical  examination  no  evidence  of  primary  pulmonary  or  cardiac 
disease  is  noted.  A  prominent  a-wave  may  be  noted  in  the  jugular  venous 
pulse.  The  pulmonic  component  of  the  second  heart  sound  is  accentuated. 
The  chest  radiograph  is  normal  in  the  early  stages  of  the  disease,  but  later 
there  is  enlargement  of  the  pulmonary  trunk  and  an  attenuation  of  the 
peripheral  pulmonary  arterial  branches.  The  electrocairdiogram  is 
characterized  by  right  ventricular  enlargement  and  usually  right  artrial 
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enlargement.  The  final  diagnosis  rests  on  the  results  of  cardiac 
catheterization  cind  the  demonstration  of  pulmonary  artericil  h3TJertension 
associated  with  a  normal  pulmonary  capillary  wedge  pressure  and  a  normal 
cardiac  output.  Other  cardiopulmonary  diseases  must  be  excluded  before  the 
diagnosis  is  considered  proven. 

Secondary  pulmonary  arterial  hypertension  may  result  from  a  variety  of 
cardiopulmonary  diseases^  including  thromboembolic  disease,  talc 
granulomatosis,  pulmonary  arteritis,  pulmonary  fibrosis,  kyphoscoliosis, 
chronic  high  altitude  sickness,  left  ventricular  failure,  mitral  valve  disease 
and  idiopathic  veno-occlusive  disease.  In  addition  to  the  manifestations  of 
the  causative  disease  process,  secondary  pulmonary  arterial  hypertension 
superimposes  the  same  findings  noted  in  the  section  on  primaury  pulmonary 
arterial  hypertension. 

Prognosis 

Primary  pulmonary  arterial  hypertension  is  nearly  always  fatal.  The  usual 
course  of  the  disease  includes  progressive  pulmonary  and  cairdiac 
decomposition  over  a  period  of  severed  years.  To  date,  no  therapy  has  been 
useful  in  halting  or  slowing  the  progress  of  the  disease.  Secondary 
pulmonary  arterial  hypertension  also  is  usually  a  progressive  auid  fatal 
complication  of  the  underlying  disease  process.  Chronic  oxygen  therapy  is 
helpful  in  slowing  the  progress  of  the  disease  in  those  patients  found  to  be 
hypoxic. 


Neoplastic  Lung  Disease 


o  Definition 

NeoplJistic  abnormalities  in  the  lung  are  either  benign  or  malignant.  Benign 
neopltLsma  of  the  lung  are  important  only  insofar  as  they  may  be  difficult  to 
differentiate  from  malignant  masses  and  because  they  occasionally  produce 
bronchial  obstruction.  Bronchial  adenomas,  including  carcinoid  tumors,  are 
low  grade  malignant  lesions  that  may  declare  their  presence  by  hemoptysis 
or  bronchial  obstruction.  A  finding  of  a  solitary  pulmonary  nodule  on  chest 
radiograph  should  never  be  ignored  or  presumed  to  be  benign.  Age  more  than 
35  years  or  a  history  of  cigarette  smoking  increases  the  likelihood  of 
malignancy. 

Malignant  neoplasms  may  be  classified  as  primary  tumors  of  the  lung  or 
metastatic  tumors  to  the  lung  from  another  site  in  the  body.  Primary  lung 
malignancies  are  most  commonly  of  the  bronchogenic  type,  with  three 
subcaiegories  being  recognized  according  to  the  cellular  pattern  noted  on 
biopsy:  squamous  cell  carcinoma,  anaplastic  carcinoma  of  small  cell  and 
large  cell  varieties,  and  adenocarcinoma.  It  is  unusual  to  find  these 
malignancies  in  individuals  who  have  not  smoked  cigarettes,  except  possibly 
in  the  instance  of  adenocarcinoma.  A  fourth  type  of  primary  lung 
malignancy  originates  in  the  peripheral  airways  and  alveoli  and  is  designated 
bronchiolo-alveolar  carcinoma.  Other  malignancies  with  a  primary  site  of 
origin  in  the  chest  include  malignant  mesotheliomas  of  the  pleura  and 
primary  maligant  mediastinal  neoplasms.  Malignancies  arising  from  sites 
outside  the  chest  frequently  metastasize  to  the  lungs,  mediastinum  and 
pleura  and  can  have  major  effects  on  respiratory  function. 
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Aeromediced  significance 

Malignancy  involving  the  chest  can  affect  an  airman's  performance  through 
several  mechanisms.  Hypoxia  is  common  with  lung  malignancies  and  can 
adveijely  affect  perforffiaaGe  during  flight.  Chsst  pain  and  shortneM  of 
breath  also  can  diminish  the  airman's  performance.  Cerebral  metastases 
from  lung  tumors  are  relatively  common  and  may  suddenly  cause  seizures. 

o  Clinical  manifestations  and  diagnosis 

Cough  and  sputum  production  are  the  most  common  early  clinical 
manifestations  of  pulmonary  malignancies.  Since  bronchogenic  cucinomas 
occur  most  commonly  in  cigarette  smokers,  the  significance  of  these 
symptoms  is  often  missed.  Hemoptysis,  soaking  night  sweats,  dyspnea,  chest 
pain  and  unexplained  weight  loss  are  common  clinical  complaints.  On 
physical  examination  metastatic  foci  may  be  palpated  in  the  supraclavicular 
foci.  Occasionally,  localized,  unilateral  wheezing  can  be  heard  in  the  area 
of  the  primary  tumor.  Signs  of  pulmonary  consolidation  can  accompany  a 
post  obstructive  pneumonia  and  egophany  may  be  heai’d  in  the  area  of  a 
malignant  pleural  effusion.  The  diagnosis  is  often  suggested  by  chest 
radiographic  evidence  of  a  mass  or  pulmonary  infiltrate.  However, 
confirmation  of  the  diagnosis  can  be  made  only  by  the  finding  of  malignant 
cells  on  biopsy  of  the  lesion  or  on  cytologic  examination  of  sputum,  pleural 
fluid  or  needle  aspirate. 

o  Prognosis 

Surgical  resection  of  prim<iry  lung  tumors  may  produce  a  cure.  Other  modes 
of  therapy  are  rarely  curative.  The  five-year  survival  rates  of  all 
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bronchogenic  malignancies  are  approximately  5  to  10%.  Ninety  percent  of 
localized  bronchiolo-alveolar  carcinomas  aure  curable  once  they  have  been 
resected.  Malignant  mesotheliomas,  however,  are  uniformly  fatal,  usually 
within  18  months  of  diagnosis.  The  prognosis  of  mediastinal  malignancies 
depends  on  the  specific  cell  type. 
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Quroaic  hiteratitiai  Lung  Disease 

o  Definition 

Chronic  interstitial  lung  disease  is  a  heterogeneous  group  of  disorders 
characterized  by  disruption  of  the  normal  lower  respiratory  tract 
architecture.  Although  the  designation  "interstitial"  lung  disease  implies 
abnormality  of  interstitial  tissues  alone,  all  portions  of  the  gas  exchanging 
apparatus  of  the  pulmonary  parenchyma  may  be  involved.  The  cellular 
elements  that  make  up  the  alveolar  structures  are  changed  dramatically, 
both  in  absolute  numbers  and  in  proportion  to  one  another.  The  result  of 
these  changes  is  thickening  and  distortion  of  the  alveolar  septae.  This  type 
of  disease  process  can  best  be  understood  as  an  inflammatory  response  to 
lower  respirtory  tract  injury  in  its  early  stages  €md  a  scar  tissue  repair  of 
damage  in  its  late  stages. 
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More  than  ISO  different  inciting  events  have  been  identified  as  producing  the 
type  of  injury  recognized  as  interstitial  lung  disease,  but  these  account  for 
only  about  one-third  of  the  cases  seen  in  the  United  States.  The  other  two- 
thirds  of  cases  are  idiopathic.  The  known  causes  include  inhalation  of 
inorganic  particles  such  as  asbestos,  silica  and  beryllium;  organic  particles 
such  as  fungi  and  bird  droppings;  gases  such  as  oxygen  and  oxides  of  nitrogen; 
various  fumes.,  vapors  and  aerosols;  infectious  agents;  administration  of 
drugs;  ingestion  of  poisons  such  as  paraquat;  and  exposure  to  ionizing 
radiation.  Disorders  of  unknown  etiology  that  cmise  this  disease  pattern 
include  idiopathic  pulmonary  fibrosis,  coUagen  vascular  disorders,  sarcoidosis 
and  a  variety  of  rare  lung  diseases. 

o  Aerotnedical  significance 

Chronic  Interstitial  lung  disease  decreases  the  ability  of  the  lung  to 
oxygenate  the  blood.  The  severity  of  this  process  determines  a  pilot's  ability 
to  operate  an  aircraft  safely.  When  the  disease  has  progressed  to  the  point 
of  causing  an  arterial  PaO^  of  65  mm  Hg  or  less  while  breathing  room  air  at 
sea  level,  relatively  small  changes  in  the  inspired  oxygen  pressure  can  cause 
major  changes  in  the  arterial  oxygen  content.  Such  changes  in  inspired 
oxygen  level  are  usually  encountered  during  routine  flight. 

o  Clinical  manifestation  and  diagnosis 

The  disease  is  usually  suspected  on  the  basis  of  the  history  and  physical 
findings  described  above.  A  chest  radiograph  showing  diffuse  bilateral  linear 
or  reticuionodular  pulmonary  parenchymal  markings  is  supportive  of  the 
diagnosis.  Pulmonary  function  tests  show  a  decrease  in  the  FVC  to  below 
30%  of  the  predicted  value  and  a  decrease  in  the  static  lung  volume 
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measurements)  namely)  the  total  lung  capacity)  functional  residual  capacity 
and  residual  volume.  Diffusing  capacity  of  the  lung  may  also  be 
diminished.  Arterial  blood  gas  analysis  is  sometimes  normal  at  rest  but 
usually  shows  some  degree  of  hypoxia  and  hypocapnea.  In  people  with 
chronic  interstitial  lung  disease,  exercise  leads  to  a  fall  in  the  arterial 
oxygen  level,  while  the  normal  response  is  a  rise  in  oxygenation.  Diagnosis 
may  be  aided  by  an  open  lung  biopsy. 

The  usual  clinical  manifestation  of  chronic  interstitial  lung  disease  is 
shortness  of  breath.  At  first  the  affected  individual  will  notice  decreased 
exercise  tolerance,  and  as  the  disease  progresses,  the  person  will  note 
dyspnea  at  rest.  Nonproductive  cough  is  common  and  may  occur  in 
uncontrollable  paroxysms.  Soaking  night  sweats  are  frequent.  On  physical 
examination  the  most  consistent  finding  is  crackling  rales  heard  at  the 
posterior  lung  bases.  The  rales  do  not  clear  on  deep  breathing  or  coughing. 
Late  in  the  disease  process  the  physical  findings  of  cor  pulmonale  are  seen, 
including  a  right  parasternal  cardiac  impulse,  accentuation  of  the  pulmonic 
component  of  the  second  heart  sound,  hepatomegaly  and  peripheral  edema. 
Clubbing  of  the  fingers  and  toes  may  occur  when  the  disease  is  well 
established.  Cyanosis  is  present,  which  denotes  severe  abnormality  of  gas 
exchange. 

o  Prognosis 

This  b  such  a  diverse  group  of  diseases  that  no  single  statem  ■  i' 
prognosis  can  be  considered  accurate.  Some  of  the  diseas-.  , 
sarcoidosis  or  hypersensitivity  pneumonitis  due  to  organic  4- 
potentially  reversible.  Others  such  as  asbestosis  are  slowly  but  .  lesorably 
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progressive  over  m<xn'.*  decaUes.  Idiopathic  pulmonary  fibrosis  is  ordinarily 
fatal  within  6  years  of  diagnosis. 
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PtMSiusothorax 

o  Definition 

Pneumothorax  can  be  defined  as  air  in  the  pleural  space.  Air  may  gain 
access  to  the  pleural  space  via  a  defect  or  a  rent  in  the  visceral  pleura  lining 
the  lung  or  the  parietal  pleura  lining  the  chest  wall,  diaphragm  an/ 
mediastinum. 

Primary  Spontaneous  Pneumothorax  (F*SP)  is  one  tliat  'occurs  in  a  patient 
who  exhibits  no  clinical  findings  (other  than  the  pneumothorax  per  se) 
referable  to  the  underlying  etiology  of  the  spontaneous  pneumothorax.’^ 
Secondary  Spontaneous  Pneumothoiax  (SSP)  is  one  that  'occurs  as  a 
consequence  of  a  manifest  disease  process.'^  Even  in  PSP  there  is 
undoubtedly  an  underlyling  pathological  process,  such  as  a  visceral  pleural 
bleb,  but  a  pneumothorax  is  classified  as  a  SSP  only  if  the  underlying  process 
is  'manifest,"  that  is,  has  its  own  symptoms  and  signs,  as  with  chronic 
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obstructive  lung  disease,  tuberculosis  or  eosinophilic  granuloma. 

o  Aeromedical  significance 

PSP  or  SSP  may  produce  acute  onset  of  chest  pain  and  shortness  of  breath, 
which  during  flight  are  likely  to  be  distracting  and  possibly  incapacitating. 
Hypoxia  can  result  from  a  change  in  vantilation-perfusion  ratios,  and  this 
clearly  poses  a  serious  threat  to  safe  operation  of  the  aircraft. 

o  Clinical  manifestations  and  diagnosis 

PSP  is  a  disease  mainly  of  young  men.  The  most  common  symptoms  are  pain 
which  occurs  in  more  than  90%  of  cases,  and  dyspnea,  which  occurs  in  80%. 
Cough  occurs  less  frequently,  in  10%  of  individuals.  Major  serious 
pathophysiologic  processes  and/or  complications  of  any  pneumothorax  that 
may  acutely  incapacitate  a  person  include  the  degree  of  hypoxemia;  the 
underlying  condition  of  the  lung;  the  development  of  a  tension 
pneumothorax,  which  occurs  in  about  5%  of  persons  with  PSP;  the 
development  of  hemopneumothorax,  which  occurs  in  about  Z.5%  of  persons 
with  PSP;  and  pain. 

Pneumothorax  should  be  suspected  when  there  is  a  history  of  sudden  onset  of 
shortness  of  breath  associated  with  chest  or  shoulder  pain.  On  physical 
examination  the  affected  hemithorax  moves  less  with  each  respiratory 
excursion  than  the  opposite  side.  Breath  sounds  are  diminished  on  the 
affected  side.  If  a  tension  pneumothorax  has  occurred,  the  trachea  may  be 
shifted  away  from  the  side  of  the  pneumothorax.  The  diagnosis  is  confiroiei 
by  observing  air  in  the  pleural  space  on  the  chest  radiograph;  accentuation  of 
this  radiographic  abnormality  can  often  be  observed  more  easily  when  the 
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film  is  exposed  during  complete  expiration. 


0  Prognosis 

The  overall  incidence  of  mortality  due  to  PSP  b  difficult  to  establish 
accurately  because  the  majority  of  episodes  of  spontaneous  pneumothorax 
that  were  reported  before  1950  included  both  primary  and  secondary  types, 
and  they  were  treated  without  surgery  and  with  bedrest,  observation  <md 
symptomatic  measures.  However,  more  recent  series  of  cases  have  reported 
no  deaths.  Of  major  concern  and  importance  for  the  aiman  after  an  initial 
episode  of  PSP  is  the  likelihood  of  recurrence.  The  incidence  of  recurrence 
varies  widely,  from  5%  to  60%,  because  of  such  variables  in  reporting  as 
duration  of  follow-up,  inclusion  of  suspected  rather  than  proven  episodes, 
the  description  of  contralateral  vs  ipsilateral  recurrences  and  of  initial  vs 
subsequent  episodes,  and  the  form  of  treatment  of  previous  episodes. 
Ipsilateral  recurrence  rates  of  about  50%  have  been  reported  m  persons 
followed  for  6  months  to  10  years  when  no  specific  therapy  was  provided. 
Most  of  these  recurrences  (62%)  occurred  within  the  first  two  years  after 
the  initial  episode. 
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Drugs  Affecting  the  Re^iiratary  System 

o  Definition 

Numerous  types  of  medications  are  available  for  over-the-counter  or 
prescribed  treatment  of  upper  and  lower  respiratory  tract  disorders.  Some 
medications  are  used  for  a  brief  period  and  others  may  be  required 
frequently,  intermittently,  on  a  long-.erm  basis,  or  depending  on  the 
underlying  disorder.  The  AME  should  inquire  about  ^  medications  being 
used  currently  by  the  applicant  and  should  assess  the  drugs'  clinical 
efficacies,  side  effects  and  possible  hypersensitivity  and  idiosyncratic 
reactions.  The  applicant  may  not  consider  nonprescription  medications  to  be 
potential  or  serious  contraindicatloits  for  flying. 

o  Aeromedical  significance 

A  number  of  respiratory  system  related  drugs  may  have  an  adverse  effect  on 
flying  performance  and  safety  by  affec**ng  the  stale  of  consciousness, 
depressing  ventilation,  increasing  cardiovascular  demands  or  participating  In 
drug-drug  interactions.  For  example,  antihistamine  medications  are  used 
widely  to  treat  the  symptoms  of  upper  respiratory  tract  infections  and 
allergies}  these  dnxgs  should  not  be  used  within  Z4  hours  of  taking  control  of 
an  aircraft  because  of  their  sleep-producing  effe:ls.  Finally,  the  AME 
should  determine  why  the  drugs  in  question  are  being  used,  because  the 
underlying  conditions  themselves  may  be  disqualifying. 
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Disoidesa  of  the  Re^dratory  Muscles  and  Sony  Thorax 

o  Definition 

Congenital  and  acquired  hernias  of  the  diaphragm  are  important  disorders  in 
which  the  bowel  enters  the  thoracic  cavity  through  a  defect  in  the 
membranous  or  muscular  portion  of  the  diaphragm.  Important  disorders 
involving  all  respiratory  muscles  include  amyotrophic  lateral  sclerosis,  the 
variooH  muscular  dystrophies  (especially  those  associated  with  myotonia) 
multiple  sclerosis,  myasthenia  gravis  and  myositis.  Important  disorders  of 
the  bony  thorax  are  kyphoscoliosis,  fibrothorax  and  surgical  complications  of 
the  procedures  such  as  thorocoplasty. 

o  Aeromedical  significance 

Disorders  of  the  respiratory  muscles  and  bony  thorax  are  important  in  two 
ways.  Mild  and  moderately  severe  disorders  decrease  the  airman's 
respiratory  reserve  and  make  it  more  difficult  to  respond  to  emergency 
situations.  Seve.'e  disorders  cause  abnormalities  of  arterial  blood  gases,  and 
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hypoxia  is  a  frequent  finding.  Very  severe  disorders  are  often  accompanied 
by  hypercapnia.  The  arteiicd  blood  gais  abnormalities  significantly  increase 
the  risk  of  incapacitation  during  flight. 

o  Clinical  manifestations  and  diagnosis 

All  of  these  disorders  may  exist  in  mild  forms  that  do  not  produce 
respiratory  embarrassment.  In  the  generalized  muscle  disorders,  symptoms 
of  general  weakness  usually  occur  prior  to  onset  of  respiratory  symptoms, 
but  this  is  not  always  true.  The  first  symptom  of  respiratory  problems  is 
usually  dyspnea  on  effort.  As  the  processes  progress  to  a  severe  stage, 
alveolar  hypoventilation  may  be  present  with  the  characteristics  discuss'd 
abov<  . 

Disorders  of  the  diaphragm  are  diagnosed  by  appropriate  radirlogic  study. 
Muscle  disorders  are  diagnosed  by  appropriate  anatrmic  euid  neurophysiologic 
studies  usually  involving  muscle  bitpsy,  electromyography  and  studies  of 
nerve  conduction.  Disorders  c»f  the  bony  thoraix  are  usually  apparent  on 
phys'cal  examination  or  ordinary  chest  radiograph. 

The  degree  of  respiratory  impairment  usually  can  be  determined  adequately 
with  simple  pulmonary  function  tests.  A  FVC  less  than  70%  of  predicted 
indicates  the  possibility  of  significant  respiratory  impairment  and  requires 
additional  evaluation  by  appropriate  specicdists. 


IV  -  183 


References 


1.  Bergofsky  EH:  Respiratory  insufficiency  in  neuromusculau:  <ujd  skeletcd  disorders  of 
the  thorax.  In,  Rusk  HA  (ed);  Rehabilitation  Medicine.  St.  Louis,  Mosby,  1971,  pp 
54Z-568. 

2.  Caro  CC,  Bubois  AB:  Pulmonary  function  in  kyphoscoliosis.  Thorax  1961;  16:282- 
290. 

3.  Nev-fom  DS,  Goldman  M,  Loh  L,  Casson  M:  Diaphragm  function  and  alveolar 
hypoventilation.  QJ  Med  1976;45(177):87-100. 

Postoperative  State 

411  surgical  procedures  of  the  thorax  and  many  of  those  involving  the  upper 
peritoneal  cavity  compromise  respiratory  function  postoperatively  for  various  periods  of 
time.  The  abnormedities  produced  are  similar  to  those  of  disorders  of  the  respiratory 
muscle  and  bony  thorax.  Criteria  for  evaluation  of  the  postoperative  state,  therefore, 
should  follow  those  described  in  the  preceding  section.  Specifically,  all  persons  who  have 
had  pulmonary  resections  should  be  tested  by  spirometry.  An  FVC  less  than  70%  of 
predicted  requires  additional  testing.  Abnormal  aurterial  blood  gases  should  result  in 
disqualification. 

An  additional  problem  in  the  recent  postoperative  state  is  pain.  All  persons  whose 
pain  requires  analgesics  that  have  effects  of  depressing  of  the  central  nervous  system 
should  be  disqualified. 
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Cardiovascular  System 
Overview 


Ccirdiovaisculap  disease  poses  the  most  important  medical  threat  to  flight  safety,^ 
and  is  the  leading  cause  of  pilots'  loss  of  certification.^’^  The  current  standards  for 
medical  certification  were  written  in  1959*  The  FAA  amended  these  standards  in  1984,"^ 
and  by  keeping  abreast  of  advances  in  cardiology,  it  has  granted  special  issuances  of 
mediceil  certificates  to  selected  pilots  over  the  years.  However,  the  Cardiovascular 
Committee  has  readdressed  the  entire  issue  of  cardiovascular  disease  and  aviation 
safety,  especially  to  review  the  enormous  advances  that  have  been  made  in  diagnosis  and 
treatment  over  the  last  twenty  years. 

Our  assigned  task  was  to:  1)  modify,  if  necessary,  the  Part  67  Regulations,  and 
the  forms  and  procedures  used  by  the  FAA  and  its  Airman  Medical  Examiners  (AMEs);  2) 
advise  the  FAA  regarding  special  issuances  of  certificates  to  pilots  with  heart  disease,  so 
that  aviation  safety  is  maintained;  3)  advise  the  FAA  regcirding  potential  research  efforts 
that  would  clarify  the  status  and  maintain  the  integrity  of  aviation  safety  as  it  relates  to 
cardiovascular  disease. 

These  tasks  were  accomplished  by  subcommittees  that  addressed  specific  topics  in 
cardiology,  including  ischemic  heart  disease,  hypertension,  valvular  heart  disease, 
congenital  heart  disease,  myocardial-pericardial  disease,  peripheral  vascular  disease  and 
arrhythmias.  Each  member  of  the  entire  committee  had  the  opportunity  to  provide  input 
to  and  to  deliberate  the  positions  of  each  subcommittee.  We  also  carefully  considered 
the  opinions  expressed  by  our  colleagues  who  had  previously  addressed  the  question  ol 

C  L 

cardiovascular  disease  as  it  relates  to  aviation  safety. 

There  was  not  always  unanimity  of  opimon.  The  disagreements  that  most  often 
arose  were  related  to  our  primary  objective  of  maintaining  the  public  safety  while  not 
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unnecessarily  constraining  the  medical  certification  process. 


Certain  general  decisions  were  made  that  guided  our  thinking  throughout  our 
deliberations: 

1..  Current  medical  certification  practices  of  the  FAA  have  resulted  in  aviation 
safety,  and  we  drew  heavily  on  FAA  experience  in  certifying  pilots  with 
cardiovascular  problems,  as  the  system  has  worked.' 

2.  Commercial  pilots  have  an  even  greater  responsibility  for  public  safety  than 
do  private  pilots  and,  hence,  the  requirements  for  Class  I  and  H  medical 
certificates  should  be  more  rigid  than  for  Class 

3.  Crew  redundancy  enhances  aviation  safety  and,  hence,  may  allow  the  more 
liberal  granting  of  special  issuances  for  Class  I  an  II  pilots  who  fly  in  a 
multicrew  environment.  During  the  special  issuance  procedure,  we  believe 
consideration  should  be  given  to  the  fact  that  a  pilot  is  functioning  in  such 
an  environment.  To  make  this  a  mandatory  requirement  may  be 
unnecessarily  restrictive.  For  example,  pilots  with  very  mild  forms  of 
certain  cardiovasculia^  diseases  that  are  entirely  uncomplicated  and  who  are 
followed  every  6  months  for  the  purpose  of  detecting  disease  progression,  in 
many  cases  function  at  a  star^dard  risk.  While  our  assignment  was  tc  make 
purely  medical  judgments,  it  is  also  true  that,  in  re^onse  to  a  legal  decision, 
Federal  Aviation  Regulations  do  not  allow  Class  I  special  issuances  to  have 
functional  limitations. 

4.  All  special  issuances  of  medical  certificates  to  pilots  with  caxdiovascuiar 
disease  should  require  medical  follow-up, 

5.  In  principle,  a  system  of  risk  factor  screening  for  pilots  is  a  desirable  goal. 
However,  the  value  of  such  procedures  is  limited  by  Bayes’  theorem  of 
conditional  probability  when  the  prevalence  of  the  disease  in  the  population 


treated  is  For  example,  the  random  use  of  exercise 

electrocardiography  for  the  detection  of  asymptomatic  coronary  artery 
disease  usually  results  in  a  large  number  of  fcilse  positive  results, 
Therefore,  we  made  an  effort  to  suggest  selective  screening  procedures  that 
would  have  a  reasonable  probability  of  enhancing  aviation  safety,  while  at 
the  same  time  not  unduly  burden  a  generally  effective  system. 

The  current  system  already  screens  for  such  major  risk  factors  as  hypertension 
and  electrocardiograhic  (ECG)  abnormalities  (the  latter  for  Class  I  certification).  We 
advise  ECG  screening  for  all  classes,  and  have  suggested  that  the  serum  cholesterol  be 
determined  in  a  very  selected  population  of  pilots  seeking  Class  I  and  II  certification.  In 
addition,  we  suggest  that  additional  historical  information  be  included  in  the  applications 
of  pilots,  including  a  history  of  coronary  disease  in  family  members  less  than  50  years 
old,  and  cigarette  smoking  habits.  We  make  an  appeal  to  all  pilots  to  utilize  this 
information  and  to  undergo  complete  screening  for  cardiovascular  risk  factors  including 
serum  lipids,  blood  sugar  and  the  selective  use  of  voluntary  stress  testing  early  in  their 
career,  in  an  effort  to  avoid  subsequent  cardiovascular  disease  and  continue  to  fly 
aircraft  for  as  long  as  possible. 

The  topic  of  risk  factors  and  their  role  in  an  aviation  safety  examination  was  the 
most  diffictdt  one  we  faced  and  the  area  into  which  we  invested  a  good  deal  of  our  time 
trying  to  balance  the  goal  of  aviation  safety  whh  reason. 

What  follows  is  an  outline  of  our  most  iiuporiant  'iocisions,  r*4  .casing  those  areas  in 
which  we  have  suggested  a  change  in  current  practice. 

ReguLatioos,  Forms  and  Procedures 

o  Currently,  ECGs  are  required  for  Class  I  certification  only,  and  arc 
performed  at  ages  35  and  40  years,  and  annually  thereafter. 
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It  is  now  well  established  that  up  to  20%  of  i^aart  attacks  fail  to  produce 
symptoms  that  bring  a  person  to  a  physician.  The  resting  ECG  often  shows 
a  prior  myocardial  infarction,  and  patterns  of  left  ventricular  hypertrophy 
and  nonspecific  ST  and  T-wave  abnormalities  that  are  also  associated  with 
an  increased  risk  of  coronary  artery  disease.^’^^’^^’^^  Furthermore,  many 
of  the  most  common  alterations  of  intracardiac  conduction,  such  as  right  and 
left  bundle  branch  blocks  and  Wolff-Parkinson-White,  are  not  eissociated  with 
symptoms  or  with  easily  discerned  physical  findings.  However,  each  of  these 
electrocardiographic  findings  triggers  special  concerns  regarding 
certification  and  special  recommendations  for  assessment  and  followup. 

The  ECG  requirement  should  be  modified  by  the  recognition  of  these  facts, 
in  an  effort  to  increase  the  assurance  that  frequent  and  potentially 
significant  cardiac  diseases  in  pilots  will  be  detected.  Therefore,  in  addition 
to  the  current  requirement  for  Class  I  pilots,  we  suggest  than  am  ECG  be 
done  on  all  pilots  at  the  time  they  enter  the  system.  These  tracings  will 
serve  as  a  valuable  baseline  for  future  comparison.  In  addition,  we 
recommend  that  an  ECG  be  done  on  Class  II  applicants  at  ages  35  and  40 
years  and  every  two  years  thereafter,  and  an  ECG  should  be  done  on  Class  DI 
applicants  at  age  40  and  every  6  years*  therei  ier. 


*Durtng  our  discussions  we  were  informed  that  the  Department  of  Transportation  was 
considering  extending  the  interval  between  routine  Class  HI  examinations  to  live  years, 
and  therefore  we  recommend  that  the  ECG  be  repeated  every  five  years.  However,  the 
status  of  this  change  is  unclear.  .4pparently  there  is  new  thought  of  increasing  the 
interval  from  two  years  to  three  years.  Should  this  occur,  we  would  recommend  that  the 
ECG  be  repeated  every*  three  years.  However,  until  the  lime  interval  is  clarified,  we 
recommend  that  the  ECG  be  repeated  every  6  y'ears,  which  is  a  multiple  of  both  the 
present  two-year  and  proposed  three-year  intervals. 
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We  have  produced  a  list  of  significant  cardiovascular  disease  states  that 
should  result  in  an  initial  denial  of  a  certificate.  This  list  replaces  the  less- 
well-defined  regulation  that  "a  degree  of  circulatory  efficiency  that  is 
compatible  with  the  safe  operation  of  aircraft"  be  demonstrated. 

o  A  single  sitting  blood  pressiU'e  standard  of  150/95  mm  Hg  is  recommended 
for  all  pilots,  with  the  further  suggestion  that  the  systolic  level  never  exceed 
160  mm  Hg,  regardless  of  the  diastolic  blood  pressure.  This  is  a  less  rigid 
requirement  for  younger  pUots  and  a  more  rigid  requirement  for  the  older 
pilot  than  now  stands.  The  decision  regarding  younger  pilots  is  supported  by 
our  assignment  to  address  aviation  safety  more  than  preventive  medicine. 
However,  younger  pilots  with  blood  pressures  near  the  level  of  150/95  mm 
Hg  should  modify  their  dietary  and  exercise  habits,  and  may  require 
treatment  with  medication.  The  more  rigid  requirement  for  older  pilots 
relates  to  data  supporting  the  significance  of  such  a  level  of  blood  pressure 
in  this  age  group.  The  blood  pressure  should  be  taken  in  both  arms  to 
assess  differences  that  could  detect  a  subclavian  steal  STOdrome,  and  to 
provide  additional  readings  of  value  in  determining  the  average  pressure.  It 
should  be  taken  sitting  and  standing  to  detect  significant  postural  changes, 
especially  in  persons  oo  autihyperten^ve  therapy. 

o  Various  changes  were  suggested  regarding  forms  and  procedures,  as  well  as 
equipment  and  testing  methods  to  be  used  by  AMEs,  internists  and 
cardiologists  who  evaluate  pilots  with  cardiovascular  problems.  The  goal  of 
these  suggestions  is  to  upda.e  these  practices  to  the  current  state  of  the  art, 
including:  1)  a  more  complete  medical  history;  2)  deletion  of  routine  post- 
exercise  pulse  rate  readings;  3)  the  preference  for  a  12-lead  3-channel  ECG 
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done  within  30  days  of  the  routine  aerotnedical  examination;  4}  standcirds  for 
treadmill  stress  testing,  when  indicated;  and  5)  the  description  of  the  role  of 
various  currently-used,  non-invasive  testing  procedures  and  angiography. 

For  example,  when  indicated,  stress  testing  should  be  limited  by  symptoms 
or  by  90%  of  predicted  maximum  heart  rate  (MHR)  for  age  (the  previous 
standard  was  85%  of  MHR)  and,  when  feasible,  it  should  be  carried  out  when 
the  person  is  taking  no  medication.  Asymptomatic  hypotexision  is  deleted  as 
a  catise  for  denial  of  certification,  and  a  more  complete  listing  is  made  of 
electrocardiographic  abnormalities  that  should  cause  a  denial  of  a  medical 
certificate  pending  further  investigation. 

o  All  members  of  our  committee  agree  with  the  importance  of  the  serum 
cholesterol  as  a  risk  factor  for  coronary  artery  disease and  urge  all 
pilots  to  determine  their  serum  cholesterol  as  part  of  their  own  healtn 
maintenance  program  at  any  age. 

Whether  a  mandatory  requirement  to  perform  a  serum  cholesterol  on  all 
pilots  would  favorably  impact  aviation  safety  is  less  clear  to  us.  Some  of  us 
do  not  favor  such  a  requirement,  as  the  proposed  list  of  abnormalities  that 
trigger  a  comprehensive  cardiovascular  evaluation  already  includes  ECG 
changes,  hypertension  and  a  history  of  any  cardiovascular  disease.  In 
addition,  laboratory  standards  for  the  performance  of  a  serum  cholesterol  on 
a  vast  scale  may  be  difficult  to  enforce. 

Age  is  the  most  powerful  predictor  of  coronary  artery  disease,  and  the  risk 
increases  rapidly  above  the  age  of  50  years.^^  Therefore,  in  an  effort  to 
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select  out  the  population  of  pilots  at  highest  risk,  and  where  that  risk 
especially  impacts  the  public  safety,  our  committee  recommends  that  a 
serum  cholesterol  be  determined  at  age  50  years  for  Class  I  and  n  pilots  who 
are  performing  in  a  single-crew  commercial  operation.  If  the  serum 
cholesterol  exceeds  300  mg/dl,  a  treadmill  stress  test  is  advised. 

Lchemic  Heart  Disease 

o  The  scintigraphic  assessment  of  myocardial  perfusion  and  function  by 

thallium  201  imaging  and  radionuclide  ventriculography  plays  an  important 

role  in  the  evaluation  of  abnormal  stress  tests,  and  in  the  follow-up  of 

patients  after  infarction,  angioplasty  and  aortocoronary  bypass  surgery. 

Along  with  continuous  electrocardiographic  monitoring,  scintigraphy  assists 

in  the  stratification  of  such  individuals  into  risk  categories  for  future 
9  22-25 

disease.  ’  When  properly  performed,  In  some  cases  these  procedures 

obviate  the  need  for  invasive  angiography. 

Therefore  angiography  ^  not  felt  to  be  a  requirement  for  Class  HI  special 
issuance  after  infarction  or  after  aortocoronary  bypass  surgery,  if 
scintigraphic  studies  demonstrate  adequate  myocardial  perfusion  and 
function.  However,  angiography  is  advised  for  special  issuance  to  Class  HI 
pilots  after  argioplasty,  because  of  the  relative  newness  of  the  procedure. 

o  The  current  waiting  period  for  a  special  issuance  after  aortocornary  bypass 
surgery,  angioplasty  and  myccardial  infarction  is  one  year.  We  sutfc-*!  that 
this  be  changed  to  6  months  for  aortocoronary  bypass  urgery  ami 

angioplasty,  since  dvuriiqj  this  interval  the  great  majority  of  bs’pass  graft 
occlusions'*  and  re-stenoses  of  dilated  vessels^  should  occur. 
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In  addition  to  the  angiography  that  is  currently  required  at  the  time  of  the 
initial  examination  for  special  issuance  for  all  Class  I  and  n  pilots  who  have 
had  coronary  bypass  surgery,  we  suggest  that  angiograms  should  be 
performed  at  five,  8  and  10  years  after  surgery.  This  judgment  is  based  on 
the  palliative  nature  of  the  procedure  and  the  progressive  atherosclerotic 
changes  in  the  grafts  and  native  vessels  that  tend  to  occur  five  to  10  years 
after  surgery. For  angioplasty,  in  addition  to  the  initial  follow-up 
angiography,  angiography  is  recommended  after  five  years,  as  long-term 
follow-up  data  on  this  procedure  are  not  yet  available. 

The  recommendation  to  perform  postoperative  angiography  is,  in  part,  based 
on  the  rcmclusion  that  scintigraphic  studies  have  not  yet  reached  a  standard 
level  of  excellence  at  ail  medical  institutions.  However,  the  scintigrapic 
measurement  of  perfusion  and  function  could  replace  the  requirement  for 
angiography  in  individual  cases,  when  the  highest  quality  standards  of 
technical  excellence  are  available  and  used. 

o  Fcmt  aortocoronary  bypass  surgery,  the  number  of  grafts  appears  to  be  a  less 

important  determinant  of  ^leciaJ  issuance  than  graft  patency  axtd  adequate 

?  Q  29 

myocardial  perfusion  and  functicm.  ' 

o  Follow-up  of  Class  I  and  H  pilots  who  have  had  an  infarction,  aortocoronary 
bypass  surgery  or  angioplasty  requires  stress  testing  and  monitoring  of 
arrhythmias  every  6  months,  and  scintigraphy  annuallv.  Follow-up  of  Class 
HI  pilots  requires,  at  a  minimum,  annual  stress  testing  and  monitoring  of 
arrhythmias. 
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Byperteosioii 


o  A  single  blood  pressure  standard  of  150/95  mm  Hg  is  recommended  with  the 
systolic  level  not  tc  Oiiceed  160  mm  Kg,  regardless  of  the  lUastolic 
pressure.  The  diagnosis  of  high  blood  pressure  is  confirmed  when  the 
average  of  two  or  more  blood  pressure  determinations,  ideally  determine  *  on 
separate  \nsits,  exceeds  these  standards. 

o  Once  hypertension  is  established,  a  cardiovascular  evaluation  is  Seated, 
and  the  initial  evaluation  should  attempt  to  answer  the  queS'  .>a3  posed  in 
the  1984  Report  of  the  Joint  National  Committee  on  the  Detection, 
Evaluation  and  Treatment  of  High  Blood  Pressure;^^ 

1.  Is  target  organ  involvement  present? 

2..  Are  cardiovascular  risk  factors  other  than  hypertension  present? 

3.  Does  the  patient  have  a  primary  or  secondary  form  of  hypertension? 

We  do  not  favor  routine,  estensive  evaluation  for  secondary  causes  of 
hypertensioo.  Rather,  the  extent  of  the  assessment  depends  on  the  results  of 
the  history,  physical  examination,  routine  laboratory  screening  work  and  a 
treadmill  stress  test. 

o  If  there  is  no  significant  target  organ  damage  and  the  blood  pressure  is 
controlled  either  by  nonpharmacologic  methods  or  by  certain  acceptable 
drugs  without  significant  side  effects,  the  pilot  can  be  certified.  Annua*  re- 
evaluation  and  treadmill  stress  testing  at  least  every  three  years  arc 
advised. 
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Maintenance  of  ideal  weight,  restriction  of  salt  intake,  avoidance  of  alcohol, 
cessation  of  smoking  and  an  appropriate  program  of  aerobic  exercise  are 
among  the  important  components  of  the  nonpharmacologic  treatment  of 

IQ 

hypertension. 

Hydralazine  and  calcium  channel  blockers  are  added  to  the  currently 
acceptable  diuretics  and  beta  blockers  for  the  treatment  of  hypertension. 

When  a  pilot  is  taking  a  diuretic,  the  serum  potassium  should  be  checked  four 
weeks  after  initiation  of  therapy  and  every  6  months  thereafter.  Whenever 
hypokalemia,  defined  as  a  serum  postassium  leas  than  3.5  mg/dl,  is  detected, 
it  should  be  treated  with  potassium  supplementation  or  with  the  addition  of  a 
potassium-sparing  diuretic.  Serum  potassium  should  then  be  checked  again 
within  four  weeks  to  be  sure  that  the  correction  warn  successful.  Such  close 
monitoring  of  the  serum  potassium  is  required,  because  thiazide  diuretics 
cause  vetriaUar  ectopic  beats  in  direct  proportion  to  the  hypokalemia  they 
induce,^® 


Valvulsr  Heart  Disease 

Only  pilots  with  functional  pulmoneury  or  aortic  outflow  tract  murmurs  may 
be  v-evtified  without  special  issuemce.  Initial  and  foUow-up  cardiovaiscular 
evaluation  for  pilots  with  valvular  heart  disease  should  include  at  a  minimum 
echocardiography,  continuous  EGG  monitoring  and  treadmill  stress  testing. 
Echo  Doppler  studies  have  replaced  the  need  for  cardiac  catheterization  in 
many  patients  with  valvular  heart  disease,  and  the  value  of  the  procedure  is 
likely  to  become  even  greater  in  the  future.  Crew  redundancy  is  a 


important  consideration  for  special  issuance  for  Class  I  and  H  pilots. 

o  Because  of  the  risk  of  atrial  tachyarr’iythmia  and  thromboembolism,  only 
pilots  with  very  mild  and  uncomplicated  mitral  stenosis  may  be  considered 
for  special  issuance.  *  Because  of  its  more  favorable  prognosis,  pilots 
with  mild  and  occasionally  moderate,  uncomplicated  mitral  regurgitation, 
including  that  due  to  mitred  valve  prolapse,  might  qualify  for  special 
issuance.  In  the  latter  group,  there  are  rare  persons  with  a  family  history  of 
sudden  death  or  a  history  of  thromboembolism.  This  history,  or  the  presence 
of  a  significant  arrhythmia,  is  disquzdifying.  Scintigraphic  studies  may  be 
necessary  in  some  patients  with  mitral  valve  prolapse  to  clarify  ST  segment 
and  T  wave  abnormalities  that  occur  at  rest  and  with  stress  testing. 

0  Persons  with  aortic  stenosis  present  special  concerns  of  risk  of  syncope  and 
sudden  death. Therefore,  only  pilots  with  mild  forms  of  the  disease, 
defined  as  a  resting  left  ventricular  aortic  gradient  of  less  than  4C  mm  Hg 
with  a  normal  cardiac  index,  may  be  considered  for  special  issuance  with 
appropriate  follow-up.  Pilots  with  mild  to  moderate  aortic  regurgitation 
may  be  considered,  unless  the  lesion  is  due  to  diseases  of  the  aortic  root. 
Due  to  the  poor  prognosis,  those  with  the  latter  disorders  should  not  be 
certified.^^ 

0  Selected  pilots  who  have  had  mitral  valvuloplasty,  aortic  vaJvotomy  or  tissue 

valve  replacement  may  be  considered  for  special  issuance.  Mechanical 

valves  have  an  unacceptable  risk  of  thromboembolism  and  most  often  require 

38 

anticoagulation.  Neither  is  consistent  with  aviation  safety. 


Congenital  Heart  Disease 

o  The  recommendations  for  discrete  aortic  outflow  tract  obstruction  below  or 
above  the  aortic  vedve  follow  the  same  general  guidelines  outlined  for  aortic 
stenosis.  The  type  and  extent  of  the  cardiovasculeur  evaluation  of  pilots  with 
congenital  heart  disease  also  follows  the  same  generaJ  guidelines  described 
for  pilots  with  valvular  heart  disease. 

o  Pdots  ^'-itn  coarctation  of  the  aorta  may  qualify  if  the  lesion  is  minimal, 
with  less  than  10  mm  Hg  systolic  pressure  difference  between  the  arms  and 
legs,  and  if  they  have  no  hypertension,  a  normal  ECG  and  no  significant 
bicuspid  aortic  valve  disease.  Similar-  criteria  apply  after  surgery.  There 
should  be  extra  caution  with  those  pilots  in  whom  repair  w*is  carried  out 
after  the  age  of  12  years,  for  whom  there  appears  to  be  a  greater  risk  of 
sudden  death  and  cerebrovascular  accidents.^^’^® 

o  Due  to  excellent  prognoses,  pilots  with  small  (pulmonary-to-systemic  flow 
ration  less  than  1.5:1)  uncomplicated  ostium  secundum  and  sinus  venosus 
defects  may  qualify  for  special  issuance,  as  may  those  persons  one  year  after 
having  a  successful  surgical  repair.  Pilots  with  ostium  primum  defects  may 
also  be  certified  using  similcur  criteria,  with  special  attention  to  the  degree 
and  progression  of  mitral  regurgi .  ation  and  conduction  defects.^^ 

o  Pilots  with  small  ventricular  septal  defects  may  be  certified  for  all  classes. 
Those  with  moderate  defects  may  qualify  for  Class  E  certification.  After 
surgical  closure  of  the  defect  a  pilot  may  be  certified  for  any  class,  but  the 
criteria  are  more  strict  for  Classes  I  and  II  than  for  Class  El.  Monitoring  for 
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conduction  delay  and  dysrhythmia  should  be  carried  out  after  surgery. 


42 


0  Pilots  with  mild  forms  of  patent  ductus  arteriosus  and  those  in  whom  the 
ductus  has  been  successfully  corrected  surgically  may  qualify  for  special 
issuance.^^ 

o  Pilots  with  discrete  pulmonary  outflow  obstruction,  whether  treated 
surgically  or  not,  may  qusdify  for  special  issuance  if  the  obstruction  is 
mild.^^ 

o  In  very  rare  instances,  applicants  who  have  had  ideal  results  following 
surgery  for  selected  types  of  cyanotic  congenital  heart  disease  may  qualify 
for  c-'rtification,  especially  for  Class  HI  certificates.  The  presence  of 
pulmonary  f'Tpertension  is  disqualifying  for  all  classes. 

Myocardial-Pericardial  Disease 

o  Pilots  with  acute  myocarditis  may  be  granted  a  special  issuance  6  months 
after  the  illness,  if  it  has  been  transient.  They  must  also  be  asymptomatic, 
have  a  normal  physical  examination  and  normal  laboratory  evaluation, 
including  a  noninvasive  assessment  of  ventriculai’  function  at  rest  and 
exercise  and  elect’^jca-diographic  monitoring. 

o  Certification  for  all  classes  should  be  denied  to  applica...s  who  have  a 
chronic  dilated  or  restrictive  cardiomyopathy,  because  it  is  usually 
progressive  with  a  significent  risk  of  sudden  incapa''it<*tion  from  arrhythmia, 
heart  failure  or  embolus.  '  Special  issuance  may  be  granted  in  selected 
cases  in  which  left  ventricular  function  is  reduced  only  mildly  i\nd  is 
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maintained  during  exercise,  as  shown  by  radionuclide  ventriculographic 
study.  Echocaurdiography  should  demonstrate  the  absence  of  a  significant 
arrhythmia.  In  some  persons,  often  because  of  excessive  alcohol  intake, 
mildly  reduced  ventricular  function  is  associated  with  electrocardiographic 
abnormalities  of  conduction,  repolarization  or  rhythm.  These  persons  should 
be  assessed  in  accordance  with  the  guidelines  established  for  these  specific 
electrocardiographic  abnormalities. 

o  Applicants  with  hypertrophic  myopathy  with  or  without  obstruction  <md  with 
or  without  medical  or  surgical  treatment  should  be  denied  certification,  ais 
they  have  a  shortened  life  expectancy,  often  dying  suddenly  and 
unexpectedly  from  ventricular  arrhythmia.  Heart  failure  may  be 
precipitated  suddenly  by  the  onset  of  artrial  fibrillation.  *  There  is  a 
subset  of  individuals  in  whom  the  diagnosis  is  uncertain,  whose  disorder  may 
be  discovered  on  routine  ECG  due  to  changes  that  suggest  left  ventricular 
hypertrophy.  Two-dimensional  echocardiography  may  also  demonstrate  a 
minor  degree  of  hypertrophy.  Such  persons  may  be  considered  for  special 
issuance  with  close  follow-up,  if  radionuclide  ventriculography  at  rest  and 
during  exercise  demonstrates  normal  or  near  normal  function  and  no 
significant  arrhythmia  is  observed  during  48  to  7Z  hours  of  continuous  ECG 
monitoring. 

o  Special  issuance  may  be  granted  to  pilots  who  have  had  acute  pericarditis 
when  all  clinical  symptoms  and  findings  have  cleared  and  when  there  is  no 
echocardiographic  evidence  of  pericardial  effusion  or  continuous 
electrocardiographic  evidence  of  significant  arrhythmia.  Since  the  disease 
frequently  recurs,*  at  a  minimum  follow-up  should  include  an  assessment 
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one  year  after  the  inital  episode. 


o  Applicants  with  constrictive  pericarditis  should  be  considered  for  special 
issuance  only  after  successful  surgical  resection  of  the  pericardium,  which  is 
documented  by  near  normal  postoperative  intracardiac  pressiures,  the 
absence  of  a  significant  arrhythmia  on  continuouos  electrocardiographic 

monitoring,  and  a  well-maintained  ejection  fraction  at  rest  and  during 
48 

exercise. 


Peripheral  Vascular  Disease 

o  Any  evidence  of  significant  peripheral  atherosclerotic  disease,  including  an 
aneurysm,  atheroembolic  or  chronic  occlusive  disease,  or  a  history  of  surgery 
for  these  conditions,  is  initially  disqualifying  because  of  the  associated 
incidence  of  cerebrovascular  and  coronary  artery  disease.  Appropriate 
diagnostic  procedures  should  be  carried  out  to  evaluate  the  carotid  and 
coronary  circulation  before  a  certificate  is  granted.  At  a  minimum  this 
should  include  a  treadmill  stress  test  and  digital  subtraction  carotid 
angiograjihy.  Individuals  who  cannot  perform  an  adequate  stress  test  due  to 
their  peripheral  vascular  disecise  may  require  coronary  angiography. 

o  Significant  unoperated  aneurysms  of  the  large  vessels,  such  as  abdominal 
aneurysms  greater  than  4  cm  as  detected  by  ultrasonography,  are 
disqualifying  due  to  the  risk  of  rupture  that  may  lead  to  sudden 
incapacitation  or  death. 

o  Pilots  with  aortic  dissection  should  not  be  granted  a  medical  certificate  even 
after  surgery,  because  the  risk  of  recurrent  dissection  or  other 
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cardiovascular  complications  is  significant. 

Special  issucinces  can  be  considered  four  months  after  aneurysmectomy  and 
four  months  after  surgery  for  occlusive  peripheral  vascular  disease, 
providing  there  are  no  complications  or  coexisting  disqualifying  conditions. 

Special  issuances  may  be  considered  6  months  after  an  episode  of  deep  vein 
phlebitis.  They  may  also  be  considered  for  persons  who  have  had  one  episode 
of  pulmonary  emboli,  as  long  as  these  individuals  have  not  been  on 
anticoagulant  therapy  for  at  least  6  months.  See  the  respiratory  system 
section. 


Anhythmias 

Some  pilots  with  intermittent  supraventricular  tachyarrhythmias  may  be 

certified  by  special  issuance,  if  they  are  asymptomatic  and  rigorous 

noninvasive  testing  demonstrates  no  evidence  of  underlying  cardiac  disease. 

Atrial  fibrillation  that  is  idiopathic  and  paroxysmal  appears  to  cause  no 
53 

excess  mortality.  Persons  with  this  disorder  should  have  no  recurrence  for 
6  months,  documented  at  three  months  and  6  months  by  24-hour  ECG 
monitoring;  they  may  taike  acceptable  medication  or  no  medication  during 
this  time.  While  the  risk  of  systemic  embolus  is  low  in  this  population,  any 
such  history  would  disqualify  the  applicant,  as  would  echocardiographic 
evidence  of  a  left  atrial  thrombus.  Re-evaluation  should  be  carried  out 


every  6  months  and  should  include  at  a  minimum  annual  stress  testing  and 
electrocardiographic  monitoring. 


o 


For  pilots  with  chronic  atrial  fibrillation  with  a  controlled  ventricular 
respoi^e,  the  same  guidelines  apply,  including  a  normal  exercise  capacity 
and  heart  rate  response  to  exercise.  These  persons  may  take  acceptable 
medication. 

o  Pilots  with  pre-excitation  associated  with  a  history  of  arrhythmia  or 

underlying  heart  disease  should  be  certified,  because  such  persons  may 
develop  supraventricular  tachycardia  with  a  catastrophically  rapid  rate.^^  If 
pre-excitation  occurs  as  cm  isolated  observation,  special  issuance  may  be 
considered  for  all  classes,  with  crew  redundancy  preferable  for  Class  I  and  n 
applicants.  Certification  may  also  be  considered  after  successful  surgery  for 
pre-excitation. 

0  Pilots  with  simple  ventricular  ectopic  activity  (based  on  the  Lown 

Classification  for  Z4-bour  continuous  ECG  monitoring^^)  that  occurs  in  the 

absence  of  underlying  heart  disease  may  be  certified.  Such  simple 

ventricular  ectopic  activity,  evidenced  by  frequent,  isolated,  nomrepetitive 

and  unifocal  premature  ventricular  contractions  with  no  R-on-T 
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phenomenon,  has  no  known  adverse  prognostic  significance.  * 

o  For  pilots  in  whom  complex  ventricular  ecotopy  occurs  in  the  absence  of 
underlying  heart  disease,  special  issuance  in  highly  selected  cases  with 
rigorous  follow-up  may  be  considered. Seventy-two  hours  of  continuous 
ECG  recording  and  stress  testing  may  be  required  to  exclude  complex  ectopy 
with  a  reasonable  certainty.^^ 
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Pilots  who  are  asymptomatic  with  first  degree  atrial-ventricular  (AV)  block, 
or  Type  I  second  degree  AV  block  that  is  reversible  with  exercise  and  occurs 
in  the  absence  of  heart  disease  or  QRS  prolongation,  may  be  certified. 
Those  with  other  types  of  AV  block  should  be  disqualified,  due  to  the  risk  of 
bradyarrhythmia  and/or  syncope.^  ^ 

o  Right  bundle  branch  block  (RBBB)  present  for  many  years  in  an 

asymptomatic  person  with  a  normal  cardiovascular  examination  carries  no 

increased  risks  of  sudden  incapacitation,  and  such  pilots  should  be 

certified.”  Pilots  may  also  be  certified  when  RBBB  is  recently  acquired  or 

of  unknown  duration,  if  there  is  no  underlying  heart  disease  by  perfusion 

scintigraphy  and  echocardiography,  and  no  significant  additional  ECG 
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abnormalities  on  continuous  monitoring.”  Pilots  with  left  anterior  and 
posterior  fascicular  block  should  be  evaluated  and  certified  by  the  same 
criteria. 

Pilots  with  left  bundle  brach  block  (LBBB)  have  a  greater  risk  of  sudden 

incapacitation,  and  a  significant  percentage  of  those  in  whom  LBBB  is 

64  65 

recently  acquired  will  have  underlying  coronary  artery  disease.  ’  The 
evaluation  and  criteria  for  special  issuance  should  generally  follow  the 
guidelines  for  acquired  RBBB.  However,  in  addition  to  the  significant 
incidence  of  underlying  coronary  artery  disease,  persons  with  LBBB  may 
have  false  positive  thallium  perfusion  studies.”  Hence,  coronary 
aiigiography  may  be  necessary  to  evaluate  these  individuals.  Annual  follow¬ 
up  is  required. 
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Pilots  with  pacemakers  should  not  be  certified.^  Special  issuance  may  be 
considered  only  if  it  can  be  demonstrated  that  the  pacemaker  weis  implanted 
in  the  absence  of  currently  accepted  indications  find  provides  no  therapeutic 
benefit,  and  the  applicant  has  no  other  disqu%lif3rlng  cardiovascular  disorder. 

o  In  general,  drug  therapy  for  arrhythmias  should  not  immediately  disqualify  a 
pilot.  The  following  factors  should  be  considered  during  f-he  :,pecial  issuance 
process:  1)  the  type  of  arrhythmia;  Z)  the  presence  or  absence  of  associated 
cardiac  disease;  3)  the  type  and  dose  of  the  therapeutic  agent;  4)  the  degree 
of  control  that  has  been  achieved  and  the  period  of  time  that  adequate 
control  has  lasted;  5)  the  presence  or  absence  of  side  effects;  6)  the  blood 
level  of  the  drug;  7)  the  documentation  of  the  pilot’s  medical  status  at  the 
time  of  consideration  for  special  issuance,  and;  8)  the  program  of  medical 
monitoring. 
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Axrhytiunias 

latroducticQ 

The  most  frequent  symptoms  described  by  individuals  who  are  experiencing 
alterations  of  rate,  rhythm  or  conduction  include  palpitations,  episodes  of  light¬ 
headedness  or  syncope,  and  either  chest  discomfort  or  shortness  of  breath.  Palpitations 
are  often  described  as  skipped  beats,  jumps,  thumps,  fluttering  or  racing  of  the  heaurt, 
and  they  may  be  frequent  or  infrequent,  episodic  or  sustained,  or  regular  or  irregular. 
Light-headedness  is  often  described  as  dizziness  or  "grey  out"  and  is  only  rarely 
accompanied  by  any  focal  neurologicad  signs.  Syncope  represents  a  complete  loss  of 
consciousness.  When  due  to  alterations  of  cardiac  rhythm,  syncope  is  usually  not 
accompanied  by  seizure  activity  or  by  loss  of  continence,  except  in  the  case  of  asystole 
or  ventricular  fibrillation.  Occasionally,  disturbances  of  rhythm  present  with  substernai 
oppressive  chest  discomfort  mimicking  coronary  insufficiency,  or  as  shortness  of  breath 
mimicking  heart  failure,  or  simply  as  fatigue  and  a  decrease  in  exercise  tolerance. 
Often,  disturbances  of  rate,  rhythm  or  conduction  are  detected  on  physical  examination 
or  on  a  routine  ECG  without  any  symptoms  that  can  be  attributed  to  the  arrhythmia  or 
conduction  abnormality. 

Other  problems  in  evaluating  the  history  are  that  the  incidence  of  certain 
alterations  of  rhythm  increases  with  age  in  the  absence  of  heart  disease,  and  that 
episodes  of  arrhythmias  are  separated  by  days,  weeks  or  years.  Symptoms  attributable  to 
arrhythmia  often  mimic  cerebrovascular  disease,  "functional  illness"  or  anxiety. 
Occasionally,  the  only  clue  to  arrhythmia  is  that  the  subject  is  taking  a  medication  that 
was  prescribed  for  the  arrhythmia  in  the  absence  of  any  symptoms  attributable  to  the 
disturbance  rhythm. 

On  physical  examination  the  AME  is  expected  to  evaluate  the  rate  and  regularity 
of  the  pulse.  When  present,  alterations  of  rate  or  rhythm  are  characterized  by 
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tachycardia  or  bradycardia,  or  by  irregularity  of  the  arterial  pulse  or  heart  sounds. 
Simultaneous  auscisltation  of  the  heart  sounds  and  visual  observation  of  the  neck  veins 
can  provide  important  clues  to  the  di^lgnosis  of  alterations  of  rhythm,  although  am  ECG 
should  be  obtained  in  any  applicant  suspected  of  having  an  arrhythmia.  In  modern 
cardiological  practice  the  electrocardiogram  provides  the  definitive  evidence  regarding 
the  nature  of  any  suspected  alteration  of  rhythm  and  it  provides  the  only  evidence  for 
most  adterations  of  conduction  that  should  concern  the  AME. 

It  has  been  noted  above  that  a  history  or  physical  finding  indicating  an  alteration 
of  rhythm  may  be  the  only  clue  to  underlying  heart  disease.  Of  particular  sigtdficance  on 
physical  examination  is  a  conscious  effort  by  the  AME  to  evaluate  the  candidate  for 
evidence  of  asymptomatic  congenit^ll  heart  disease,  mitral  or  aortic  valve  disease, 
periccirdial  disease,  mitral  valve  prolapse,  and  ventricular  hypertrophy  with  or  without 
cardiomyopathy.  Alterations  of  rhythm  may  be  significant  in  an  otherwise  normal 
individual;  however,  they  take  on  added  significance  when  they  art  a  manifestation  of 
underlying  heart  disease. 

The  history,  the  physical  examination  and  the  ECG  should  be  regarded  as  minimal 
components  of  a  comprehensive  cardiovascular  flight  assessment.  In  the  absence  of  any 
one  of  these  components  significant  or  potentially  significant  heart  disease  camiot  be 
diagnosed  or  ruled  out  with  reasonable  certainty.  In  addition  to  these  a  chest 
radiography  is  required  to  assess  and  evaluate  the  potential  significance  of  any 
disturbance  of  rhythm  or  conduction. 

Among  applicants  for  airman  certification  the  most  frequently  detected 
disturbances  of  rhythm  or  conduction  in  descending  order  of  prevalence  are  ventricular 
or  atrial  extrasystoles,  atrial  fibrillation,  and  episodic  supraventricular 
tachyarrhythmias.  Less  prevalent  are  intraventricular  conduction  defects,  pre-excitation 
and  bradycardia  that  is  due  to  either  sinus  node  disease  or  advanced  levels  of 
atrioventricular  block. 


IV  -  2U 


We  recommetd  no  restriction  on  certification  for  aoi  applicant  with  either  a  sinus 
arrhythmia  or  infrequent  simple  ventricular  extramystoles,  as  described  below,  as  long  as 
all  other  components  of  the  routine  examination  provide  no  evidence  of  undei  iying  begirt 
disease.  Any  other  disturbance  of  rate,  rhythm  or  conduction  mandates  either  deferral 
or  denial  of  certification  with  issuance  contingent  upon  additional  data,  and  an 
interpretation  of  these  data  that  is  compatible  with  aviation  safety. 

Sinus  Atrhythntia 

Normail  sinus  rhythm  is  not  typically  absolutely  regular.  The  cycle  lei^th  may 
vary  up  to  120  milliseconds,  while  the  average  heart  rate  varies  between  60  and  100 
beats  per  minute.  When  the  average  heart  rate  remains  within  these  limits  but  individual 
cycle  lengths  vary  by  more  than  120  milliseconds,  sinus  arrhythmia  is  present.  This 
variation  of  eyrie  length  may  be  either  in  phase  or  out  of  phase  with  respiration.  Both 
forms  are  typically  observed  in  situations  of  increased  vagal  tone.  Sinus  arrhythmia  is 
more  frequent  in  the  young  and  most  common  in  well-conditioned,  individuals,  both  young 
and  old.  It  is  not  pathological  and  carries  no  prognostic  implications.  Sinus  arrhythmia 
should  not  constitute  a  basis  for  denial. 

Simple  Ventricular  Ectopic  Activity 

Lown  has  proposed  a  classification  scheme  for  venticular  ectopic  activity  based 
upon  a  24-hour  period  of  continuous  ECG  monitoring.^  This  scheme  is  noted  below; 

Characteristics 

no  ventricular  premature  beats  (VPBs) 

occasional  isolated  VPBs  less  than  30/hr  and  less  them  1/min 
occasional  isolated  VPBs  less  than  30/hr  but  greater  than  1/min 
frequent  isolated  VPBs  greater  than  30/hr 


Grade 

0 

lA 

IB 


2 


3 


multiform  VPBs 


4A  two  VPBs  in  a  row 

4B  three  or  more  VPBs  in  a  row 

5  R-on-T,  where  R-VPB/QT  is  less  than  1.0  sec 

Grades  1  and  2  are  regarded  as  simple.  Grades  3,  4,  and  5  are  regarded  as 
complex.  Shortcomings  to  this  classification  scheme  have  been  identified,  but  it  remains 
the  best  currently  available  approach  to  a  classification  with  documented  predictive 
power.  ^ 

Experience  over  many  years  con^rms  that  ectopic  beats  are  common  in  otherwise 
healthy  advilts.  The  following  generalizations  characterize  this  experience.  First,  on 
a  routine  12-lead  EGG  approximately  1%  to  5%  of  healthy  individuals  demonstrate  some 
ectopic  activity.  This  increases  to  20%  to  30%  during  a  symptom-limited  maximal 
exercise  test,  and  to  40%  to  60%  durhag  a  24-hour  continuous  Holter  ECG.^  The 

prevalence  of  ventricular  ectopy  far  exceeds  that  of  supraventricular  ectopy.  The 

/ 

incidence  of  ventricular  ectopy  and  its  frequency  (beat  per  hour)  increase  exponentially 
with  age.  Among  those  with  any  venticular  ectopy  5%  to  10%  will  show  complex 
ventricular  ectopy;  the  corollary  is  that  90%  to  95%  of  ventricular  ectopy  is  of  the 
simple  type.  Simple  ventricular  ectopy  in  the  absence  of  other  evidence  of  heart  disease 
lias  no  known  prognostic  significance.®’^  On  the  basis  of  these  data  it  b  recommended 
that  simple  ectopy  should  not  constitute  a  basis  for  denial  in  the  absence  of  other  clinical 
evidence  of  heart  dbease. 


o  Supraventricular  tachycardia 

Supraventicular  tachycardia  b  defined  as  a  heart  rate  at  rest  in  excess  of 
100  beats  per  minute  with  the  impulse  originating  above  the  bundle  of  His; 
thus,  it  b  capable  of  producing  a  normal  QRS  complex.  Included  in  thb  class 
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of  disturbances  of  rhythm  are  sinus  tachycardia,  nonparoxysmal  atrial 
tachycardia,  nonparoxysmal  junctional  tachycardia,  ];.  iroxysmal  junctional 
tachycardia  and  multifocal  or  chaotic  atrial  tachycai-dia. 

Sinus  tachycardia  is  almost  never  caused  by  sinus  node  disease  and  is  nearly 
always  a  manifestation  of  neurogenic  or  humoral  stimuli  acting  on  a  normal 
sinus  node.  Thus,  the  evaluation  of  the  subject  with  sinus  tachycau’dia  is 
focused  on  conditions  such  as  anxiety,  anemia,  or  hyperthyroidism,  and 
treatment  of  these  underlying  conditions  corrects  the  disturbances  of  rhythm 
and  eliminates  the  reason  for  deferral  or  denial. 

Nonparoxysmal  atrial  tachycardia  is  usually  a  manifestation  of  excess 
digitalis  with  or  without  associated  potassium  depletion.  It  will  usually 
resolve  with  discontinuation  of  digitalis  and  supplemental  potassium.  Once 
resolved,  the  issue  of  certification  will  be  determined  not  by  the  arrhythmia, 
but  by  the  nature  of  the  underlying  condition  for  which  digitalis  was 
prescribed. 

Nonparoxysmal  junctional  tachycardia  generally  has  the  same  etiology  and 
significance  as  nonparoxysmal  atrial  tachycardia;  hence,  the  same 
recommendations  apply. 

Paroxysmal  junctional  tachycardia  usually  occurs  in  persons  without  heart 
disease  and  has  been  associated  with  anxiety,  fatigue  or  excessive  use  of 
caffeine.  Perhaps  as  many  as  20%  to  30%  of  these  people  have  an  atrial’* 
ventricular  (AV)  nodal  bypass  tract  producing  a  condition  that  is  either 
associated  with  the  Wolff-Parkinson-White  (WPW)  Syndrome  or  is 


mechanistically  identical  to  WPW  but  has  no  ventricular  pre-excitation 
during  sinus  beats.  Treatment  is  directed  toward  removing  obvious  stimuli 
that  trigger  attacks,  and  toward  using  drugs  such  as  digitalis,  beta  blockers, 
or  calcium  antagonists  that  are  designed  to  inhibit  mechanisms  responsible 
for  this  arrhythmia.  In  the  absence  of  other  evidence  of  heart  disease 
certification  might  be  considered  if  the  subject  is  free  of  arrhythmia  for  6  to 
12  months  while  on  treatment.  Certification  should  be  re-evaluated  every  6 
months  and  contingent  upon  the  pilot's  being  free  of  arrhythmia.  Any 
recurrence  while  on  treatment  should  be  a  basis  for  denial. 

Multifocal  atrial  tachycardia  is  usually  a  manifestation  of  clinically 
significant  heart  disease  or  its  treatment.  It  should  be  a  basis  for  denial 
unless  underlying  heart  diseae  can  be  excluded  and  the  arrhythmia  is 
controlled  by  treatment  for  6  to  12  months. 

Among  applicants  for  certification  in  whom  there  is  either  a  history  or 
documentation  of  supraventricular  tachycardia  other  than  sinus  tachycardia 
and  for  whom  special  issuance  is  being  considered,  it  is  recommended  that  a 
chest  radiography  and  echocardiogram  be  included  in  the  initial  evaluation, 
to  exclude  underlying  heart  disease,  and  that  an  exercise  test  and  24-hour 
Holier  ECG  be  included  initially  and  annually  thereafter  to  exclude 
recurrent  arrhythmias.  For  persons  taking  mediation  to  prevent  tachycardia, 
special  issuance  should  be  considered  only  if  the  candidate  is  free  of 
significant  side  effects,  and  if  drug  blood  levels  are  determined,  these  do  not 
exceed  the  accepted  therapeutic  level. 


o 


Atrial  fibrillation  and  flutter 


Atrial  fibrillation  and  flutter  are  best  considered  as  two  ends  of  a  spectrum 
resulting  from  re-entry  of  conduction  within  atrial  muscle.  When  the  atrial 
rate  is  200  to  250  beats  per  minute  with  a  regular  or  regularly  irregular 
ventricular  response,  the  rhythm  is  referred  to  as  flutter.  When  the  atrial 
rate  is  300  to  360  beats  per  minute  and  the  ventricular  response  is  regular  or 
regularly  irregular,  the  rhythm  is  referred  to  as  flutter-fibrillation.  ^Vhen 
the  atrial  rate  is  in  excess  of  400  beats  per  minute  and  the  ventricular 
response  is  irregularly  irregular,  the  rhythm  is  called  atrial  fibrillation. 
Among  applicants  for  certification  the  prevalence  of  atrial  fibrillation  is 
about  2  per  1000.^®’^^  Its  prevalence  increases  with  age. 

Flutter  and  fibrillation  may  be  paroxysmal  or  persistent.  In  a  general 
population  atrial  fibrillation  is  most  often  a  manifestation  of  underlying 
disease  and  usually  is  associated  with  atrial  dilatation.  Left  ventricular 
failure,  mitral  valve  disease,  pericardial  disease  and  chronic  obstructive  lung 
disease  are  common  causes.  Occasionally,  flutter  or  fibrillation  is  due  to 
sinus  node  disease  or  hyperthyroidism,  or  it  presents  as  the  first  arrhythmic 
manifestation  of  the  WPW  syndrome.  Atrial  fibrillation  is  sometimes  seen  in 
the  absence  of  any  of  the  above  conditions  and  is  then  referred  to  as  "lone  or 
idiopathic”  atrial  fibrillation.  Among  pilots,  at  least  50%  of  atrial 
fibrillation  is  idic^athic. 

When  atrial  fibrillation  or  flutter  Is  detected  by  history,  physical 
examination  or  ECG,  the  first  rc^jonsibiiity  of  the  AME  should  be  to 
evaluate  the  pilot  for  evidence  of  underlying  heart  dbease.  The 
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echocardiogram  is  particularly  valuable,  as  is  the  chest  radiograph,  to  assess 
left  atrial  size,  the  status  of  the  mitral  valve  and  left  ventricular 
dimensions.  Echocardiography  or  radionuclide  ventriculography  may  be  used 
as  noninvasive  tests  to  assess  left  ventricular  performance,  but  either  test  is 
performed  optimally  on  persons  who  have  sinus  rhythm  and  is  le^  precise  in 
persons  with  sustained  atrial  fibrillation.  In  individuals  under  the  age  of  45 
years  who  have  no  history  of  chest  pain  or  significant  coronary  risk  factors, 
a  negative  exercise  ECG  or  thallium  scan  is  probably  sufficient  to  exclude 
coronary  artery  disease.  In  some  persons,  especially  in  males  over  the  age  of 
45  years,  cardiac  catheterization  and  coronary  angiography  may  be  required 
to  exclude  or  quantify  significant  heart  disease,  most  notably  coronary  heart 
disease. 

Persons  who  have  atrial  fibrillation  that  is  idiopathic  and  paroxysmal  have  no 

IZ 

excess  motality  compared  to  normals.  For  those  with  idiopathic  persistent 
atrial  fibrillation,  the  literature  yields  conflicting  reports  on  prognosis  for 
sruvival.  Systemic  emboli  occasionally  complicate  the  course  of  idiopathic 
atrial  fibrillation,  but  the  risk  b  low  and  seems  to  increase  with  age  and  with 
the  chronicity  of  atrial  fibrillation.^^  By  contrast,  the  risk  of  embolization 
b  very  significant  among  those  with  atrial  ftbrilUtion  and  any  concomitant 
underlying  heart  disease. 

Therefore,  evidence  of  any  underlying  heart  dbease  in  a  person  with  atrial 
fibrillation  ^ould  be  a  basb  for  denial  of  certification.  For  Individuals  with 
paroxysmal  fibrillation  or  flutter  and  no  evidence  of  heart  dbaase, 
certification  may  be  considered  If  they  have  had  no  recurrence  for  6  to  IZ 
months  without  medication,  or  have  had  no  recurrence  with  medication.  In 
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addition,  they  may  be  considered  if  they  have  had  recurrences  despite 
medication  that  have  not  caused  symptoms,  and  it  can  be  demonstrated  that 
their  heart  rates  at  rest  and  during  exercise  testing,  and  their  exercise 
capacity  are  appropriate  and  not  significantly  different  from  those  that  are 
expected  ca  observed  during  sinus  rhythm. 

For  those  persons  with  chronic  idiopathic  atrial  fibrillation  the  same 
guidelines  should  apply;  that  is,  the  fibrillation  should  be  slow,  the  heart  rate 
response  to  exercise  should  be  controlled  at  a  level  comparable  to  that 
expected  or  observed  in  sinus  rhythm,  and  exercise  capacity  should  be 
reasonable  and  adequate.  The  blood  level  of  drugs  used  to  treat  atrial 
fibrillation  and  flutter  should  be  measured  at  the  time  of  exercise  testing 
and  be  within  the  “therapeutic  range."  Any  history  of  a  documented  or 
probable  systemic  embolus  should  be  a  basis  for  denial.  Pilots  certified  with 
idiopathic  atrial  fibrillation  should  be  reevaluated  every  6  months. 

Complex  ventricular  ectopic  activity 

Ventricular  ectopic  beats  and  ventricular  tachycardia  arise  below  the  bundle 
of  His  either  from  re-entry,  enhanced  automaticity  or  abnormal 
automaticity.  According  to  the  Lown  criteria,  complex  ectopic  activity 
includes  instances  of  multiform  VPSs,  VPBs  with  an  R-on-T  pattern  and  two 
or  more  VPBa  in  a  tor-,  including  ventricular  tachycardia.  Complex  ectopic 
activity  is  infrequent,  but  it  is  occasionally  seen  in  normal  individuals. 
Among  the  most  frequently  devccted  underlying  heart  diseases  are  coronary 
artery  dbease,  mitral  valve  prolapse,  ventricular  hypertrophy, 
cardiomyopathy,  and  naturally  occurring  or  drug-induced  prolongation  of  the 
QT  interval.  Complex  cctopy  may  be  detected  on  a  routine  ECG,  hut  the 


14 

most  sensitive  test  is  a  continuous  ECG.  A  single  24'hour  tape  is  probably 
adequate  let  screening  purposes,  but  three  separate  recordings  plus  an 
exercise  test  are  sometimes  required  to  exclude  complex  ectopy  with 
reasonablo  certainty  in  persons  with  a  suggestive  history. 

Complex  ectopy  documented  by  ECG,  Holter  or  exercise  rest  carries  an 
increased  risk  of  heart  disease or  sudden  death.  However,  complex 
ectopy  that  is  obs>r 'ved  in  young  heedthy  runners,  in  asymptomatic  subjects 
during  near-maximai  exercise,  or  in  persons  without  clinical  evidence  of 
heart  disease,  has  never  been  demonstrated  to  be  of  prognostic 
significance.  '  Isolated  VPBs  that  have  been  classified  as  complex  because 
of  more  than  one  form  or  because  of  R-on-T  are  of  no  known  prognostic 
significance  in  otherwise  healthy  subjects.  In  view  of  these  considerations 
the  following  recommendations  seem  prudent:  in  asymptomatic  subjects 
with  Isolated  VPBs  that  are  detected  and  classified  as  complex  either 
because  they  are  multiform  or  because  they  satisfy  the  R-on-T  criterion,  the 
ECG  should  be  used  to  exclude  the  long  Q-T  interval  syndrome; 
echocardiographic  studies  or  radionuclide  studies  shotild  be  used  to  exclude 
left  ventricular  dysfunction;  and  either  an  exercise  test  or  thallium  image 
should  be  obtained  to  reasonably  exclude  significant  ccronary  artery 
disease.  Evidence  of  heart  disease  by  any  of  these  tests  should  be  a  basis 
for  denial,  but  in  the  absence  of  heart  disease,  isolated  VPBs  of  multiform  or 
R-oo-T  should  not  disqualify. 

In  contrast,  when  ventricular  ectopic  activity  is  detected  and  classified  as 
complex  because  of  two  or  more  VPBs  in  a  row,  including  ventricular 
tachycardia,  certification  should  be  denied  regardless  of  the  presence  or 
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absence  of  underlying  heart  disease.  The  literature  fails  to  provide  evidence 
that  any  form  of  therapy  for  ventricular  tachycardia  alters  prognosis  or 
reduces  risk  of  sudden  death.  Further  testing  including  echocardiography, 
radionuclide  scanning,  cardiac  catheterization  and  invasive 
electrophysiologic  testing  may  be  indicated  for  diagnosis  and  as  guides  to 
therapy.  However,  none  of  these  tests  is  presently  known  to  provide  data 
that  will  guide  therapy  in  a  way  that  reduces  risk  to  a  "normal”  level. 
BeccUise  there  is  no  test  result  that  justifies  certification  in  an  individu2il 
disqualified  because  of  venticular  tachycardia,  the  above  tests  have  no 
practical  role  in  the  certification  process. 

o  Atrioventricular  conduction  disturbances 

Atrioventricular  conduction  disturbances  include  conditions  resulting  from 
either  the  delay  or  Interruption  of  conduction  from  the  atrium  to  the 
ventricle.  The  mechanisms  responsible  may  be  located  in  the 
alrioveatricula?  :»de,  the  bundle  of  His,  the  bundle  branch  system,  or  a 
combination  of  these.  First  degree  atrioventricular  (AV)  block  refers  to  a 
delay  of  .AV  conduction  with  PR  intervals  greater  than  0.22  seconds.  Second 
degree  AV  block  describes  a  condition  in  which  the  ratio  of  atrial  to 
ventricular  beats  b  2:1,  3:2,  4:3,  etc,  that  b,  some  atrial  beats  are 
conducted  in  the  ventricle  and  some  are  not.  Second  degree  AV  block  b 
further  cl^silied  into  Type  I  or  Wenckeback  pattern,  and  Type  H,  in  which 
there  b  an  abrupt  Interruption  of  the  AV  conduction  without  prior 
progressive  lengthening  of  the  PR  interval.  Third  degree  and  advanced  AV 
block  describe  a  condition  in  which  two  or  more  consecutive  atrial  impulses 
fail  to  propagate  to  the  ventricle. 
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Occasionally  it  may  be  difficult  to  determine  the  "degree*  of  AV  block,  and 
an  atrial  impulse  may  not  be  conducted  even  though  AV  conduction  is 
normal.  Such  a  phenomenon  occurs  in  individuals  who  develop  sinus  node 
slowing,  or  an  "escape*  AV  junctional  pacemaker  that  competes  with  the 
normal  SA  node  impulse.  Dissociation  of  atrial  and  ventricular  electrical 
events  need  not  indicate  any  AV  conduction  disturbance,  and  careful 
assessment  is  required  to  distinguish  between  AV  dissociation  and  AV  block. 

AV  conduction  disturbances  may  be  observed  in  individuals  without  heart 
disease.  Most  notably,  first  degree  AV  block  or  Type  I  second  degree  AV 
block  can  result  from  drug  effects  or  from  increased  vagal  tone.  These 
situations  are  typically  reversible  either  by  removing  the  drug  or  by  reducing 
vagal  tone  by  exercise  or  atropine.  They  are  typically  associated  with  a 
aortnai  QRS  duration  and  morphology.  The  presence  of  first  degree  AV  block 
or  Type  I  second  degree  block  that  does  not  respond  to  exercise  or  atropine 
or  is  associated  with  prolongaticm  of  the  QRS  complex,  or  Type  II  second 
degree  AV  block  or  third  degree  AV  block,  suggests  significant  underlying 
heart  disease.  These  conditions  progress  to  either  bradycardia  or  syncope 
with  sufficient  frequency  to  be  of  concern.  Reversible  first  degree  AV  block 
or  Type  I  second  degree  AV  block  in  the  absence  of  heart  disease  or  QRS 
prolongation  are  conditions  for  which  the  pilot  may  be  certified.  Persons 
with  first  or  second  degree  AV  block  that  Is  noT  reversible  and  that  is 
associated  with  widening  of  the  QRS  complex,  and  persons  with  Type  II 
second  degree  or  third  degree  AV  block,  should  be  disqualified. 

The  degree  and  type  of  AV  block  are  usually  evident  from  a  routine  ECG,  but 
individuals  suspected  of  having  AV  block  and  those  with  any  degree  of  AV 
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block  on  the  resting  ECG  should  have  a  Holter  recording  and  an  exercise  test 
to  assess  adequately  the  highest  degree  of  AV  block.  An  echocardiogram  or 
radionuclide  ventriculogram  should  be  obtained  to  exclude  significant 
myocardial  dysfunction.  Invasive  electrophysiologic  studies  are  required  to 
define  the  anatomic  site  of  block,  amd  these  studies  may  aid  in  subsequent 
treatment.  However,  no  known  test  result  in  a  person  with  Type  II  AV  block 
or  third  degree  AV  block  provides  reasonable  assurance  of  negligible  risk  for 
bradycardia  or  syncope,  and  no  test  result  assures  a  normal  prognosis. 
Henct,  invasive  electrophysiologic  studies  have  no  practical  vailue  in  the 
certification  process. 

Intraventricular  conduction  disturbances 

Abnormalities  in  the  sequence  of  ventricular  activation  may  be  due  to  eithet* 
delayed  excitation  or  pre-excitation.  The  former  results  from  a  spectrum  of 
anatomical-pathological  conditions  causing  conduction  delay  or  block, 
includiiig  septal  fibrosis,  prior  nyocardial  infarction,  ventricular  hypertrophy 
and  infiltrative  diseases  of  the  myocardium.  Conduction  detects,  m:  st 
notably  right  bundle  branch  block  (RBKB),  may  be  congenital  and  not 
associated  with  any  progressive  pathological  process.  Pre-excitation,  such 
as  the  WrW  syndrome  or  its  variants,  is  the  consequence  of  a  congenitally 
persistent  accessory  pathway(s)  for  atrioventricular  cone  action. 

If  an  ECG  reveals  an  intraventricular  conduction  disturbance,  the 
disturbance  should  be  classified  according  to  standard  electrocardiographi': 
criteria.  The  most  frequently  encountered  abnormality  is  right  bundle 
branch  block  (RBBB).  Its  prevalence  is  1  to  2  per  1(H>0.  It  frequently  is 
present  at  birth  or  develops  only  at  high  hecirt  rates,  such  as  during  exercise, 
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but  it  then  disappears  at  lower  rates.  A  special  effort  should  be  made  to 

review  ECGs  that  were  obtained  on  the  pilot  at  a  younger  age.  When  RBBB 

is  known  to  have  been  present  for  years,  is  not  associated  with  any  ceirdiac 

symptoms,  and  is  accompanied  by  an  otherwise  normal  cardiac  examination, 

it  cai'ries  no  known  adverse  risk  or  prognostic  significance."  *  Therefore, 

it  should  not  be  a  beisis  for  denial.  When  RBBB  is  of  unknown  duration  or  is 

known  to  be  recently  acquired,  a  more  comprehensive  evaluation  is  indicated 

to  exclude  progressive  cardiac  pathology.  A  minimum  evaduation  should 

include  exercise  stress  testing,  a  thallium  scan  to  screen  for  potentially 

significant  coronary  artery  diseae,  an  echocardiogram  or  radionuclide 

ventriculogram  to  exclude  a  cardiomyopathy,  and  a  24-hour  Holter  recording 

to  exclude  a  more  advanced  block.  In  the  absence  of  evidence  of  heart 

disease,  acquired  RBBB  carries  no  known  increased  risk  for  death  or 
22,23 

syncope.  * 

Disturbed  conduction  Li  the  left  bundle  may  present  as  left  anterior 

fascicular  block,  left  posterior  fascicrlar  block  or  complete  left  bundle 

branch  block  (LBBB).  Accepted  criteria  are  available  to  classify  most 

electrocardiograms  into  one  of  these  groups.  The  most  common  of  these 

abnormalities  is  left  anterior  faocicular  block,  which  has  a  prevalence  of  1 

per  100,  There  is  no  increased  risk  of  death  and  no  known  increased  risk  of 

24 

syncope  m  persons  with  isolated  left  aaterioj*  fascicular  block. 

Isolated  left  posterior  fascicular  block  has  a  prevalence  of  approximately  1 
per  1000  and  there  is  no  follow-up  experience  of  sufficient  size  to  justify  a 
prognostic  conclusion. 
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Isolated  acquired  left  anterior  or  posterior  fasciculeir  block  should  be 
evaluated  in  the  same  manner  as  acquired  or  presumably  acquired  RBBB, 
using  exercise  tests,  echocardiograms  and  nuclear  imaging  to  complement  a 
routine  cardiac  evaluation.  Evidence  of  progressive  cardiac  pathology  should 
be  excluded  with  reasonable  certainty.  When  these  tests  are  normad  the 
applicant  may  be  considered  for  certification. 

In  the  fourth  decade  of  life  complete  LBBB  is  detected  in  about  1  to  Z  per 
10,000  ECGs,  which  is  a  prevalence  of  about  one-tenth  that  of  RBBB. 
Isolated  LBBB  is  associated  with  only  a  very  slight  increase  in  mortality 
risk;^^  however,  persons  with  known,  recently  acquired  LBBB  have  a  10-fold 
increase  in  risk  of  mortality.^^  From  10%  to  20%  of  persons  with 
asymptomatic  LBBB  have  coronary  artery  diseaise  demonstrated  by 
catheterization.^^  Persons  with  LBBB  should  be  evaluated  with 
echocardiography  or  nuclear  studies  to  exclude  a  cardiomyopathy,  and  with 
thallium  scans  to  reasonably  exclude  significant  coronary  disease.  For  LBBB 
acquiried  after  age  45  years  catheterization  and  coronary  arteriography  may 
be  indicated.  When  heart  disease  has  been  satisfactorily  excluded,  the 
applicant  with  LBBB  may  be  certified.  Recertification  should  be  contingent 
upon  an  annual  follow-up  examination. 

Pre-excitation 

The  prevalence  of  pre-excitation,  or  Wolff-Parkinson-White  (WPW)  and  its 
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variants,  is  estimated  at  1  to  3  per  1000  ECGs,  although  this  prevalence 
varies  depending  on  the  population  selected  for  study.  Furthermore,  the 
incidence  of  tachyarrhythmias  varies  with  the  type  of  population  studied. 
The  lowest  incidence  of  arrhythmias  is  among  young  adults  without  a  past 


history.  The  best  estimate  is  that  10%  to  20%  of  such  individuals  will 
experience  tachyccurdia  at  some  time  in  later  life.  Although  pre-excitation 
identifies  a  group  with  an  increased  incidence  of  troublesome 
tachyarrhythmicis,  actuarial  studies  have  so  far  failed  to  provide  evidence 
that  pre-excitation  among  those  without  other  evidence  of  heart  disease  and 
without  prior  arrhythmism  is  associated  with  an  increased  risk  of  premature 
death.^^»^° 

The  prevalence  of  pre-excitation  is  higher  in  certain  forms  of  heart  disease, 
most  notably  Ebstein's  malformation  and  h3rpertrophic  cardiomyopathy,  than 
in  the  general  population.  For  this  reason,  the  first  obligation  of  the 
examiner  who  is  evaluating  an  applicant  with  pre-excitation  is  to  exclude 
these  types  of  underlying  heart  disease.  If  these  abnormalities  are  not 
obvious  on  physical  examination  and  chest  radiograph,  the  most  sensitive 
test  would  be  an  echocardiogram. 

Individuals  with  a  past  history  of  arrhythmia  are  prone  to  have  repeated 

attacks.  Therefore,  a  second  obligation  of  the  medical  examiner  is  to  obtain 

a  detailed  history  of  either  documented  or  probable  past  episodes  of 

tachycardia.  In  the  absence  of  a  history  of  tachycardia  there  is  no  evidence 

that  exercise  testing  is  a  useful  provocative  test.  A  24-hour  continuous 

ECG  should  be  obtained;  however,  one  that  fails  to  show  arrhythmia  provides 
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no  assurance  that  arrhythmias  will  not  occur  at  some  other  time. 

A  majority  of  subjects  with  pre-excitation  have  inducible  arrhythmias  during 
invasive  electrophysiological  studies.  While  such  studies  may  be  a  useful 
guide  to  therapy,  they  do  not  help  in  defining  those  who  are  prone  to 


arrhythmia  among  a  group  with  pre-excitation  and  no  known  history  of 
arrhythmia. 

Supraventricular  reciprocating  tachycardia  is  the  most  common  arrhythmia 
in  subjects  with  pre-excitation.  Frequently,  the  heart  rate  during  such 
attacks  and  the  hemodynamic  consequences  are  greater  than  in  paroxysmal 
supraventricular  tachycardia  that  is  not  associated  with  pre-excitation.  The 
second  most  frequent  arrhythmia  in  subjects  with  pre-excitation  is  atrial 
fibrillation.  Although  atrial  fibrillation  is  infrequent,  it  is  difficult  to 
predict  who  is  prone  to  this  arrhythmia  and  which  of  those  who  develop 
atrial  fibrillation  will  have  a  catastrophically  rapid  ventrictilar  response. 
Invasive  electrophysiologic  techniques  have  been  used  to  induce  atrial 
fibrillation  in  subjects  with  pre-excitation  and  a  very  rapid  ventricular 
response  has  been  used  as  one  indication  for  surgical  therapy. 

Unfortunately,  a  relatively  slow  ventricular  response  to  induced  atrial 
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fibrillation  does  not  assure  that  a  more  rapid  response  will  not  occur  under 
circumstances  of  stress  other  than  those  that  occur  in  a  catetherization 
laboratory. 

Given  these  considerations  it  is  not  surprising  that  in  the  United  States, 
Canada  and  Great  Britain,  pre-excitation  has  generally  been  regarded  as  a 
basis  for  disqualification.  Certainly  any  applicant  with  pre-excitation  and 
either  a  history  of  arrhythmia  or  underlying  heart  disease  should  be 
disqualified.  Special  issuance  might  be  considered  for  those  with  pre¬ 
excitation  and  no  history  of  arrhythmia  or  evidence  of  underlying  heart 
disease.  Under  such  circumstances  the  special  issuance  should  be  limited  to 
situations  where  the  applicant  would  not  be  the  sole  pilot,  that  is,  situations 
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in  which  there  is  crew  redundancy,  and  it  should  be  contingent  upon  annual 
follow-up.  Fortunately,  pre-excitation  and  the  risk  of  arrhythmia  can  be 
eliminated  in  90%  to  95%  of  persons  who  undergo  surgery.  If  symptoms 
warrant  such  intervention  and  if  postoperative  electrophysiologiceil  studies 
con^rm  that  pre-excitation  and  susceptibility  to  arrhythmia  have  been 
eliminated,  certification  could  be  considered. 

o  Pacemakers 

It  is  recommended  that  persons  with  an  implanted  cardiac  pacemaker  be 
denied  certification  or  recertification  regardless  of  age.  Any  applicant 
who  seeks  specisd  issuance  should  be  referred  to  a  cardiologist  for  a 
complete  cardiovascular  evaluation.  Special  issuance  may  be  considered  if  it 
can  be  demonstrated  that  the  pacemaker  was  inserted  in  the  absence'  of 
currently  accepted  indications,  and  that  the  pacemaker  currently  provides  no 
therapeutically  desired  or  beneficial  advantage,  and  that  there  is  no 
significant  underlying  coronary  or  myocardial  disease  or  disturbance  of 
rhythm  or  conduction. 
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Diseases  of  the  Peripheral  Vascular  System 
Arterial  Disease 


History 

The  medical  examiner  should  inquire  about  intermittent  claudication,  which 
is  the  most  common  presenting  manifestation  of  chronic  occlusive  arterial 
disease  in  the  lower  extremities.  Pain  in  the  extremities  at  rest  occurs  only 
late  in  the  course  of  occlusive  arterial  disease  when  there  are  other  obvious 
manifestations  of  peripheral  ischemia. 

Aneurysms  of  the  aorta  and  its  branches  usually  Ccuise  no  symptoms  until 
they  are  large  enough  to  exert  pressure  on  surrounding  structures  and  cause 
pain.  When  aneurysms  are  large  enough  to  cause  pain,  rupture  is  usually 
imminent.  A  few  persons  become  aware  of  their  aneurysms  because  of  the 
abnormal  pulsations  they  feel  in  the  abdominal,  femoral  or  popliteal  areas. 
A  history  of  penetrating  injury,  such  as  from  bullets,  shrapnel,  birdshot,  a 
knife,  or  glass,  followed  by  the  development  of  a  pulsating  mass  suggests  an 
arteriovenous  (AV)  fistula.  Aortic,  iliac,  femoral  and  popliteal  aneurysms 
sometimes  give  rise  to  microemboli  dbtally,  which  is  usually  manifested  by 
purple  discoloration  and  pain  in  the  toes.  Microemboli  can  also  lodge  in  the 
skin  of  the  lower  extremities,  giving  rise  to  petechial  hemorrhages.  The 
examiner  should  also  inquire  about  the  presence  of  Raynaud's  phenomenon  in 
the  extremities,  usually  the  fingers. 

Physical  examination 

During  examination  of  the  abdomen,  the  medical  examiner  should  attempt  to 
palpate  the  abdominal  aorta  and  to  delineate  its  size.  The  femoral. 


popliteal,  posterior  tibial  and  dorsalis  pedis  artt'^-ies  should  be  pa  ipated  and 
the  amplitude  of  pulsation  should  be  graded  from  zero  (absent)  to  four 
(normal).  Evidence  of  aneurysmal  dilatation  of  the  peripheral  arteries  should 
be  noted,  especially  in  the  aortoliliac,  popliteal  and  femorad  areas  where 
they  are  most  common.  Arteries  in  the  upper  extremities  should  also  be 
examined  for  patency.  Systolic  bruits  heard  in  the  abdominal  aorta  or  in  the 
femoral  areas  are  much  less  significant  than  those  heard  in  the  neck.  They 
do  not  necessarily  indicate  that  an  aneurysm  or  occlusive  disease  is 
present.  A  continuous  bruit  in  the  abdomen  suggests  either  severe  stenosis 
of  a  visceral  artery,  usually  the  renal  artery,  or  an  AV  fistula.  The  AME 
should  look  for  postcj^al  color  changes  (pallor  on  elevation  and  rubor  on 
dependency)  in  persons  who  have  diminished  or  absent  peripheral  pulses,  as 
an  estimation  of  the  degree  of  ischemia  of  the  skin. 

Recom  mendations 

When  the  diagnosis  of  peripheral  atherosclerotic  disease  is  made,  whether  it 
be  an  aneurysm,  atheroemboli  or  chronic  occlusive  disease,  appropriate 
diagnostic  procedures  should  be  carried  out  to  evaluate  the  coronary  and 
carotid  circulation  before  a  certificate  is  granted.^ 

A  maximal  treadmill  test  should  be  performed.  If  intermittent  claudication, 
chest  pain,  fatigue  or  any  other  condition  contraindicates  the  maximal  stress 
test,  or  if  the  results  are  p<Kitive  or  inconclusive,  coronary  angiography  is 
indicated.  An  intravenous  digital  subtaciion  angiogram  of  the  carotids  or 
conventional  carotid  arteriography  is  warranted. 


Thoracic  or  abdomioal  (or  thoracoabdominal)  aneurysms  are  predisposed  to 
rupture  leading  to  sudden  death  or  inccqiacitation.^"^  A  person  with  an 
abdominal  aneurysm  that  is  mme  than  four  cm  in  diameter  as  measured  by 
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ultrasonography  should  be  denied  a  medical  certificate  for  any  class.  * 
Aortic  aneurysms  smaller  than  -.his  should  not  preclude  granting  a  certificate 
providing  the  pilot  agrees  to  submit  to  ultrasonography  every  6  months  in 
order  to  monitor  the  progress  of  the  aneurysm.^  Following  aneurysmectomy 
the  pilot  should  wait  for  a  period  of  four  months  after  which  the  certificate 
can  be  issued,  provided  there  have  been  no  disabling  complications  from  the 
operation,  ultrasonography  shows  no  evidence  of  residual  aneurysmal 
dilatation,  and  no  other  disqualifying  conditions  are  present. 

Aneurysms  of  the  iliac  artery  are  also  predisposed  to  rupture  and  therefore 
to  producing  sudden  disability  or  incapacitation.  Applicants  with  aneurysms 
in  this  site  may  be  granted  a  medical  certificate  four  months  after 
successful  aneurysmectomy  providing  no  other  disqualifying  conditions  exist. 

Femoral  and  popliteal  aneurysms  are  much  less  likely  to  rupture  but  are 
likely  to  cause  thrombosis,  embolization,  and  venous  congestion.®”^® 
Consequently,  they  are  not  a  common  source  of  sudden  incapacitation. 
Sudden  arterial  occlusioa  of  a  lower  extremity  is  not  a  desirable  event  for 
the  pilot,  but  it  would  not  likely  result  in  incapacitation  to  the  point  that  the 
pilot  and  passengers  would  be  in  danger.  A  medical  certificate  should  not  be 
issued  to  a  pilot  who  has  an  aneurysm  that  b  more  than  three  cm  in  diameter 
until  it  has  been  successfully  removed,  because  aneurysms  of  this  size  are 
likely  to  cause  complications. 


SpleniCy  hepatic,  renal  and  other  visceral  artery  aneurysms  are  rare,  and 
rupture  is  infrequent  except  during  pregnancy;  therefore  they  are  not  a 
major  source  of  concern  with  regard  to  sudden  death  or  incapacitation.  They 
are  usually  discovered  incidentally  during  angiography  for  other  conditions 
or,  when  the  walls  are  calcified,  on  plain  radiographs  of  the  abdomen. 
Without  complications  they  should  not  be  a  reason  for  denying  a  medical 
certificate.  Following  surgical  removal  of  a  viscerad  artery  aneurysm,  a 
medical  certificate  may  be  issued  within  four  months,  if  there  have  been  no 
complicati<uis. 

Aortic  dissection  is  a  catastrophic  event  that  can  disable  or  kill  its 
victim. Except  for  Marfan’s  syndrome,  hypertension  and  congenitally 
bicmpid  or  unicommissural  aortic  valves, there  are  no  identifiable  risk 
factors  for  this  condition,  which  usually  appears  suddenly.  For  this  reason 
applicants  with  Marfan's  syndrome  should  not  be  granted  a  medical 
certificate.  Hypertension  and  congenital  abnormalities  of  the  aortic  valve 
are  addressed  elsewhere. 


*Healed*  dissection  of  the  aorta  results  when  acute  dissection  stops 
^ontaneously  with  or  without  the  benefit  of  antihypertensive  therapy.  The 
risk  of  further  dbsectlon  or  other  cardiovascular  complications  is  great 
enough  to  disqualify  an  applicant  with  this  history,  as  well  as  applicants  who 
have  had  surgical  treatment  of  dissecting  aneurysm. 


With  or  without  intermittent  claudication,  occlusive  peripheral  arterial 
disease  (aortoiiiac,  femoropopUteal  or  dbtal  to  the  popliteal)  should  not  be  a 
reason  to  deny  a  medical  certificate  unless  there  are  ischemic  lesions  that 
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causa  so  much  pain  that  the  pilot  would  be  distracted.  Chronic  occlusive 
arterial  disease  itself  rarely  causes  complications  that  would  be  suddenly 
incapacitating.  Sudden  arterial  occlusion  of  an  Important  collateral  artery, 
such  as  the  profunda  femorus,  might  lead  to  abrupt  worsening  of  ischemia, 
but  this  would  not  likely  incapacitate  the  pilot  to  the  point  that  he  or  she 
could  not  manage  an  aircraft. 

In  the  absence  of  other  disqualifying  conditions,  a  medical  certificate  may 
be  issued  four  months  after  successful  revascularization  of  the  lower 
extremities,  even  if  peripheral  pulses  have  not  been  fully  restored,  provided 
that  there  are  no  painful  ischemic  lesions. 

Showers  of  minute  atheromatous  emboli,  consisting  of  debris  from  aneurysms 
or  mural  thrombi  within  the  thoracic  or  abdominal  aorta,  may  lodge  in 
multiple  viscera  and  in  the  lower  extremities.  Sometimes  is  spontaneous 
but  most  of  the  time  it  is  induced  by  intra-arterial  catheters  during 
angiography  or  sometimes  by  anticoag\ilant  therapy.  These  episodes  may  be 
isolated  and  single  but  more  often  are  recurrent.  They  can  lead  to  renal 
failure  and  perforation  of  a  viscus,  and  to  minute  cutaneous  infarcts  in  the 
skin  of  the  lower  extremities,  especially  the  toes. 


Applicants  who  have  a  bblory  of  findings  in  the  lower  extremities  suggesting 
the  diagnosis  of  atheromatous  emboli  should  not  be  issued  a  certificate  until 
further  invest igattoo  excludes  the  diagnosb  or  conhrms  that  it  b  an  .lated 
episode  that  has  not  caused  a  significant  impairment. 
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Raynaud's  phenomenon  and  livedo  reticularis  may  be  primary  or  secondary  to 
a  multitude  of  underlying  conditions.  Primary  Raynai'd's  disease  and 
livedo  reticularis  do  not  subject  the  applicant  to  danger  of  sudden  disability 
and  they  are  not  reasons  for  denying  a  medical  certificate,  unless  there  are 
painful  ischemic  lesions  on  the  extremities  that  would  distract  the  pilot  or 
require  his  or  her  taking  opiates  for  relief.  Medication  that  is  sometimes 
prescribed  for  these  conditions,  such  as  alpha  receptor  blocking  agents,  can 
cause  orthostatic  hypotension,  and  therefore  applicants  who  require 
medication  to  control  their  symptoms  should  not  be  granted  a  certificate. 

When  Raynaud's  phenomenon  or  livedo  retricularis  is  secondary  to  another 
disease,  the  underlying  disease  should  be  evaluated  and  the  appliceint  should 
meet  the  criteria  for  that  disease. 

Acrocyanosis  is  another  vasospastic  disease  and,  cdthough  it  is  cosmetically 
unattrr.ctive,  it  is  a  benign  condition  that  rarely  produces  any  type  of 
disability;  it  is  not  a  reason  for  denying  a  certificate. 

Venous  Disease 

o  History 

The  medical  examiner  should  question  the  apphcant  about  previous  episodes 
of  thrombophlebitis  and  should  inquire  about  recurrences.  A  remote  episode 
following  cui  operation,  prolonged  bed  rest  or  trauma,  which  leaves  residua, 
is  of  no  concern.  Recent  episodes  and  recurrent  episodes  might  well  be  a 
reason  for  disquaUficatior.  Toe  examining  p’.ysician  should  also  inquire 
about  late  sequelae  of  thrombophlebitis,  including  chronic  swelling,  varicose 
veins,  stasis  dermatitis  and  stasis  ulceration  of  the  lower  extremities.  A 
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history  of  a  pulmonary  embolus  associated  with  an  episode  of 
thrombophlebitis  is  important,  especially  if  it  has  been  recent  or  if  there 
have  been  recurrent  episodes. 

It  is  important  to  try  to  establish  by  history,  when  possible,  whether  the 
thrombophlebitis  was  confined  to  the  superficial  veins  or  whether  it  involved 
the  deep  veins.  Diffuse  swelling  and  cyanosis  of  the  extremity  would  suggest 
involvement  of  the  deep  veins.  When  thrombcphlebitis  is  confined  to  the 
supe: -Icial  veins  it  is  readily  apparent  as  a  "red  streak"  along  the  course  of 
the  vein,  which  is  easily  palpable  as  a  tender  cord.  Supurficial 
thrombophlebitis  usiially  occurs  in  varicose  veins. 

Physical  examination 

The  lower  extremities  should  he  examined  for  evidence  of  incompetent 
varicose  veins,  which  can  be  either  primary  or  secondary  to  previous  deep 
venous  thrombosis.  The  combination  of  incompetent  superficial  veins, 
chronic  edema  of  the  involved  extremity  and  brownish  discoloration  around 
the  ankle  suggests  chronic  venous  insufficiency  from  previous  deep  venous 
thrombosis.  Stasb  ulcers  typically  occur  just  above  the  internal  malleolus, 
usually  in  an  area  of  indurated  cellulitis.  Frequently,  a  single  episode  of 
deep  vein  thrombosis  will  leave  no  residual  whatsoever. 

Recammendalioos 

An  applicant  requesting  a  certificate  to  fly  b  not  likely  to  be  examined  at 
the  time  when  he  or  she  has  acute  venous  thrombosis.  Therefore,  the 
recommandations  below  apply  more  to  pilots  who  have  already  been  certified 
and  who  develop  acute  venous  thrombosb. 


Siq)erficial  thrombophlebitis  usually  occurs  in  varices  and  sometimes  as  a 
result  of  minor  trauma,  but  it  can  occur  in  normal  and  competent  superficial 
veins  as  a  result  of  direct  trauma  or  systemic  illness,  such  as  cancer,  blood 
dyscrcisias,  or  thromboangiitis  obliterans.  Since  superficial  thrombophlebitis 
seldom  gives  rise  to  pulmonary  emboli,  this  disease  is  not  likely  to  lead  to 
sudden  death  or  incapacitation  and  should  not  disqualify  the  applicant  once 
the  acute  episode  has  subsided,  provided  serious  underlying  disease  has  been 
ruled  out. 

Deep  venous  thrombosis  can  led  to  pulmonary  emboli,  sudden  incapacitation 
or  even  death,  and  therefore  this  condition  should  disqualify  the  applicemt 
until  the  acute  event  has  subsided  and  it  is  determined  that  this  is  a 
recurrent  condition  or  an  isolated  episode.  Since  most  physicians  now 
prescribe  coumarin  anticoagulants  following  an  episode  of  deep  venous 
thrombosis,  the  certificate  should  be  withheld  until  the  applicant  can  safely 
discontinue  long-term  anticoagulant  therapy.  In  no  case  should  a  certificate 
be  issued  sooner  than  6  months  after  an  acute  episode  of  deep  venous 
thrombosis. 

If  deep  v^ious  thrombosis  is  complicated  by  pulmonary  embolism,  coumarin- 
type  anticoagulants  are  almost  always  prescribed  for  periods  up  to  one 
year.  This  therapy  itself  should  disqualify  the  applicant  until  it  can  safely  be 
withdrawn.  If  there  was  an  identifiable  event  responsible  for  the  deep 
venous  thrombosis  and  pulmonary  embolus,  such  as  trauma  or  surgery,  and 
pulmonary  function  has  not  been  compromised  by  the  embolus,  a  certificate 
may  be  issued  when  long-term  anticoagulant  thex'apy  is  discontinued;  in  no 
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case  should  this  be  sooner  than  6  months  aftei.'  the  embolic  event. 

Chronic  venous  insufficiency  is  the  late  result  of  deep  venous  thrombosis.  It 
is  not  a  reason  to  disqualify  an  applicant  for  a  medical  certificate,  since  it 
will  not  lead  to  sudden  disability  or  incapacitation,  provided  that  at  least  6 
months  have  elapsed  since  the  acute  event  and  the  applicant  is  no  longer  on 
anticoagulant  therapy  and  has  no  history  of  recurrent  thrombophlebitis. 

Incompetent  superficial  veins  with  or  without  varicosities  are  not  a  reason  to 
disqualify  an  applicant  for  a  medical  certificate,  since  this  condition  will  not 
lead  to  sudden  incapacitation.  Varicosities  sometimes  are  complicated  by 
superficial  thrombophlebitis  but  since  this  rarely  gives  rise  to  emboli,  this 
also  should  not  be  a  reason  for  disqualifying  an  applicant. 

Arteriovenous  (AV)  fistulas  are  either  congenital  or  caused  by  trauma.  They 
are  characterized  by  loud  continuous  bruits,  and  when  they  are  close  to  the 
surface,  by  an  accompanying  thrill.  Large  fistulsm  can  lead  to  heart  failure, 
which  would  disqualify  the  applicant.  In  the  absence  of  cardiac 
complications,  an  AV  fistula  is  not  likely  to  lead  to  sudden  incapacitation 
and  therefore  is  not  a  reason  to  disqualify  an  applicant.  Since  it  is  often 
desirable  to  resect  AV  fistulas  to  prevent  complications,  a  medical 
certificate  may  be  granted  after  four  months  if  there  have  been  no 
complications  from  the  surgery,  there  are  no  other  disqualifying  conditions, 
and  the  applicant  has  recovered  completely. 
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Myocardial  Disease  -  Cardiomyopathy 
latroductioa 

In  some  areas  of  the  world  cardiomyopathy  is  a  common  type  of  heart  disease.  In 
the  United  States,  it  is  an  important  but  not  frequent  cause  of  death  from  heart 
disease.  It  may  present  either  as  an  acute  and  trcmsient  insult  to  the  myocardium  or  as  a 
long-standing  chronic  disease.  Because  of  the  risks  of  incapacitation  from  heart  failure 
and  arrhythmia,  it  is  of  great  concern  to  aviation  persoimel.^’^ 

Some  confusion  has  resulted  from  terminology  and  various  classifications  of 
myocardial  disease.  "Cardiomyopathy,"  "myocardiopathy,"  and  "primary  myocardial 
disease"  are  the  names  that  have  been  most  commonly  used  and,  for  all  practical 
purposes,  they  are  synonymous.  They  mean  that  the  disease  primarily  affects  the 
myocardium  and  that  it  is  not  vascular,  valvtilar,  hypertensive,  or  pericardial  in  origin. 
While  it  is  known  that  anatomic  changes  in  the  myocardium  and  myocardial  faulure  may 
occur  ais  the  result  of  vascular  diseases,  such  as  coronary  artery  disease;  valvular  disease, 
such  as  aortic  valve  disease  or  mitral  regurgitation;  hypertensive  disease;  and  pericardial 
disease,  such  as  constrictive  pericarditis  with  myocardial  involvement,  those  forms  of 
secondary  myocardial  failure  are  not  considered  to  be  true  cardiomyopathies.  There  are 
many  known  causes  of  cardiomyopathy,  but  in  most  cases  the  etiology  is  not  known,  that 
b,  it  b  "idiopathic." 

ClaiificatioD 

A  classification  based  on  the  hemodynamic  presentation  of  the  disease  state 
divides  cardiomyopathy  into  dilated  (which  was  formerly  called  congestive),  restrictive, 
and  hypertrophic  (which  was  formerly  called  obstructive)  forms."*  There  are  no  data 
available  to  compare  the  frequencies  of  occurrence  of  these  forms  of  cardiomyopathy. 
Their  incidence  undoubtedly  varies  in  different  regions  of  the  world.  However,  in  the 


United  States  the  vast  majority  are  of  the  dilated  type,  a  few  are  of  the  hypertrophic 
type,  and  only  rare  cases  are  of  the  restrictive  type.  Those  persons  with  the  dilated  type 
of  cardiomyopathy  have  dilatation  of  the  left,  right  or  both  ventricles.  The  dilatation 
often  becomes  quite  severe.  In  some  cases,  mild  degrees  of  hypertrophy  may  accompany 
it.  Systolic  ventricular  function  becomes  impaired.  Congestive  heart  failure  may  or  may 
not  be  present.  Both  atrial  and  ventricular  cardiac  arrhythmias  are  very  common. 

In  contrast,  the  cardiomyopathies  of  the  restrictive  type  cause  stiffening  of  the 
ventricules  and  prevent  ventricular  diastolic  filling,  which  is  very  similar  to  the  pattern 
seen  in  constrictive  pericarditis.  Examples  are  endomyocardial  fibroelastosis;  Loeffler's 
cardiomyopathy,  or  eosinophilic  endomyocaurdial  disease;  amyloidosis;  sarcoidosis;  and 
hemochromatosis. 

In  the  hypertrophic  form  of  cardiomyopathy,  the  diseased  muscle  is  hypertrophied 
and  impairs  ventricular  filling  and  may  obstruct  ventricular  ejection.  The  hypertrophy 
usually  involves  the  left  ventricle,  but  it  may  also  occasionally  affect  the  right 
ventricle.  The  septum  is  usually  more  hypertrophied  than  the  free  wall,  but  in  some 
cases  the  hypertrophy  may  be  concentric.  Lett  ventricular  volume  is  normal  or 
reduced.  Systolic  pressure  gradients  are  common. 

This  classification  is  purely  descriptive,  not  etiologic,  and  is  based  solely  on  the 
hemodynamic  and  anatomic  characteristics  of  the  ventricles.  There  are  some  persons 
with  cardiomyopathy  who  do  not  fit  neatly  into  anyone  of  these  categories  and  theirs  has 
been  called  "xinclassified  cardiomyopathy."  This  term  applied  particularly  to  the 
individual  with  ECG  abnormalities  such  as  repolarization  changes,  conduction  defects, 
large  voltage  of  ventricular  hypertrophy,  or  cardiac  arrhythmias,  but  in  whom  ventricular 
function  b  normal.  Progression  to  overt  cardiomyopathy  of  the  dilated,  restrictive,  or 
hypertrophic  types  may  or  may  not  occur. 


Acute  and  Chronic  Cazdiomyopathy 

Cardiomyopathy  can  be  seen  in  both  acute  and  chronic  stages.^  Usually,  acute 
myocarditis  runs  a  brief  course,  clears,  and  leaves  no  clinical  evidence  of  residual 
damage,  hifrequently,  it  may  pass  from  an  acute  phase  into  a  chronic  form,  either 
shortly  after  the  acute  phase  or  after  a  latent  period.^  However,  in  most  cases  of 
chronic  cardiomyopathy  there  is  no  history  of  a  previous  acute  illness  that  might  have 
been  identified  as  acute  myocsuditis. 

Acute  Cardiomy<9athy  or  Myocaiditk 

0  Etiology 

Acute  myocarditis  may  be  due  to  numerous  causes,  such  as  viral  infections, 
especially  Coxaackie  B,  and  less  commonly  Coxsackie  A,  echo,  polio,  and 
influenza;  peripartumj  toxins;  idiopathic;  rheumatic  fever;  Chagas’  disease  or 
American  trypanosomiasis;  toxoplasmosis;  diphtheria;  and  typhoid  fever. 
Acute  pericarditis  may  accompany  the  myocarditis  of  infectious  dbeases. 

Heart  failure  and  arrhythmias  occurring  toward  the  end  of  pregnancy  and  in 
the  postpartum  period  sometimes  have  been  considered  a  specific  form  of 
cardiomyopathy.  It  is  controversial  whether  this  cardiomyopathy  is  directly 
due  to  the  pregnancy  or  merely  the  coincidental  occurrence  of  an  idiopathic 
or  viral  form  of  myocarditis  in  the  peripartum  period. 

Toxic  myocarditis  has  occurred  in  cobalt  poisoning  when  cobalt  was  used  in 
excessive  amounts  as  an  additive  to  beer.  Doxorubicin  (Adriamycin^)  is  a 
cancer  chemotherapy  drug  of  the  anthracycliue  group  that  may  lead  to 
irreversible  cardiotoxicity.^  It  is  particularly  bazaMous  in  persons  who  have 


received  or  who  are  concurrently  receiving  radiation  therapy  to  the  chest, 
cyclophosphamide  or  mithramycin. 

Rheumatic  fever  can  produce  a  myocarditis  that  leads  to  heart  failure. 
Fortunately,  severe  myocarditis  occurs  only  in  a  small  percentage  of  persons 
with  acute  rheumatic  fever.  After  the  acute  attack  heals,  many  of  these 
individuals  have  residual  valvular  abnormalities  due  to  the  rheumatic 
endocarditis  that  accompanied  the  myocarditis. 

Natural  history 

In  severe  acute  myocarditis  there  may  be  a  relentless  progression  of  heart 
failure  and  even  death,  but  In  the  more  typical  case  there  is  either  a  total  or 
partial  healing  of  the  acute  process.  When  there  is  significant  residual  injury 
to  the  myocardium,  varying  degrees  of  cardiomegaly,  heart  failure  or 
arrhythmia  may  result. 

Recommendations  for  certification 

Complete  evaluati<Hi  should  include  an  ECG,  chest  radiograph,  treadmill 
exercise  test,  echocardiogram,  gated  heart  pool  scan,  and  24-hour 
ambulatory  ECG.  Cartificatej  for  all  classes  of  airmen  should  he  denied  to 
individuals  who  have  recently  had  myocarditis  because  of  the  potential  risk 
of  arrhythmia  and  heart  failure. 

Special  issuance  may  be  granted  6  months  after  the  illness  if  it  has  been 
transient  and  if  the  person  Iras  become  asymptomatic,  has  a  normal  physical 
examination,  and  has  an  entirely  normal  laboratory  evaluation. 


Chronic  Dilated  and  Restrictive  Cardiomyopathy 

Acute  myocarditis  may  progress  to  a  chronic  cardiomyopathy.  However,  in  most 
chronic  forms  of  the  disease,  an  acute  phase  either  did  not  occur  or  was  unrecognized. 
Chronic  cardiomyopathy  may  affect  myocardial  function,  and  when  it  does,  the 
classification  into  the  dilated,  restrictive,  and  hypertrophic  types  is  helpful. 

o  Etiology 

Some  causes  of  the  chronic  form  of  cardiomyopathy  are:  idiopathic;  viruses; 
alcohol;  collagen  vascular  diseases,  including  systemic  lupus  erythematosus, 
scleroderma,  polyarteritis  nodosa,  and  rheumatoid  arthritis;  neuromuscular 
diseases,  such  as  progressive  muscular  dystrophy,  Friedreich's  ataxia  and 
myotonia  atrophica;  familial  cardiomyopathy;  Chagas'  disease; 
hemochromatosis;  sarcoidosis;  amyloidosis;  and  eosinophilic  or  Loe filer's 
disease. 

Those  cases  that  are  idiopathic  or  due  to  alcohol  or  previous  viral  infections 
are  the  most  common  and  present  as  dilated  cardiomyopathies.  Of  these, 
the  idiopathic  cases  are  most  frequently  seen. 

Hemochromatosis,  sarcoidosis,  amyloidosb,  and  eosinophilic  (Loeffler's) 
myocaxditb  are  uncommon  types  of  cardiomyopathies;  they  produce  a 
restrictive  hemodynamic  pattern. 

o  Natural  history 

The  chronic  dilated  and  restrictive  cardiomyopathies  usually  become 
progressively  worse  over  a  period  of  months  or  years,  even  with  appropriate 
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medical  management.  However,  their  course  is  quite  unpredictable.  Heart 
faiilure  and  arrhythmias  cure  their  usual  manifestations,  but  pulmonary  or 
systemic  emboli  may  occur,  particularly  in  the  presence  of  atricil 
fibrillation.  Sudden  death  is  not  uncommon. 

The  term  "ischemic  cardiomyopathy*  has  been  used  by  some  to  describe 
coronary  artery  disease  with  previous  myocardial  infarction  and  extensive 
myocardial  scarring  that  presents  predominantly  with  severe  heart  failure 
and  little  or  no  angina  pectoris.  The  clinical  presentation  of  this  problem 
may  be  identical  to  any  of  the  forms  of  dilated  cardiomyopathy  listed 
above.  Strictly  peaking,  this  is  an  incorrect  use  o£  the  term 
■cardiomyopathy*  because  the  true  cardiomyopathy  disorders  are  not  of 
coronary  artery  origin. 

Recommendations  for  certification 

Complete  evaluation  should  include  an  ECG,  chest  radiograph,  treadmill 
exercise  test,  echocardiogram,  and  a  gated  heart  pool  scan.  Because  of  the 
high  risk  of  cardiac  arrhythmia,  a  4d  to  72  hour  ambulatory  ECG  should  be 
obtained.  When  heart  failure  is  present  and  the  diagnosis  of  coronary  artery 
disease  cannot  be  excluded,  a  coronary  arteriogram  may  be  indicated. 

Certification  for  all  classes  of  airmen  should  be  denied  to  individuals  who 
have  a  chronic  dilated  or  restrictive  cardiomyopathy  because  of  the  risk  of 
sudden  incapacitation  frcm  an  arrhythmia,  heart  failure,  or  embolus. 

Special  issuance  may  be  granted  to  those  persons  whose  left  ventricular 
function  :s  only  mildly  reduced,  as  evidenced  by  a  near-normal  ejection 


fraction  and  by  a  failure  to  reduce  the  ejection  fraction  with  exercise  during 
the  gated  heart  pool  scan. 

In  some  cases^  cardiomyopathy  is  suspected  solely  because  of  ECG 
abnormalities  such  as  repolarization  abnormalities,  conduction  disturbances, 
or  cardiac  arrhythmia.  If  there  is  ao  clinical  or  laboratory  evidence  to 
categorize  the  disorder  as  a  dilated,  restrictive  or  hypertrophic 
cardiomyopathy,  recommendaticms  for  certification  should  be  made 
according  to  the  guidelines  for  those  ^ecific  ECG  abnormalities. 

Any  applicant  with  a  history  of  any  form  of  cardiomyopathy  should  be  denied 
certificatiem  even  though  he  or  she  may  be  asymptomatic  and  have  no 
apparent  residual  effects  of  a  previous  cardiomy(^,'',y.  A  complete 
evaluation  including  cardiovascular  examination,  cheat  radiograph,  ECG, 
t^sadmill  exercise  test,  echocardiogram,  24>'hour  ambulatory  ECG,  and  gated 
heart  pool  scan  at  rest  and  with  exercise  should  be  performed-  Special 
issuance  may  be  granted  when  the  only  significant  abnormality  is  a  mild 
decrease  in  the  left  ventricular  function,  as  evidence  by  a  near-nortaal 
ejection  fraction,  and  by  a  failure  to  reduce  the  ejection  fraction  with 
exercise  during  the  gated  heart  pool  scan. 

Chrooic  Hypertrojdiic  Cardiomyopathy 

Hypertrophic  cardiomyopathy  is  a  myocardial  disorder  characterized  by 
dispropcriioaale  hypertrophy  of  portions  of  the  left  veitricle  and  occasionally  of  the 
right  ventricle,  usually  affecting  the  upper  intraventricular  septum  more  than  the  free 
wall.  Occasionally  it  is  concentric.^  There  is  usually  a  bizarre  lorm  of  myocardial  fiber 
hypertrophy,  which  results  in  myocardial  fiber  and  myofibrillar  disarray.^ 
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Background 

When  this  disease  was  first  recognized,  it  was  thought  that  its  major 
consequences  were  due  to  obstruction  of  the  left  ventricular  outflow 
tract,®”^^  It  was  called  by  many  names,  including  idiopathic  hypertrophic 
subaortic  stenosis  (IHSS),  hypertrophic  obstructive  cardiomyopathy  (HOCM), 
and  muscular  subaortic  stenosis  (MSS).  Systolic  gradients  were  found  in  the 
left  ventricular  outflow  tract  in  many  cases  and  it  was  therefore  considered 
to  be  similar  to  valvular  aortic  stenosis.  Subsequently,  it  has  been 
^predated  that  the  myocardial  disorder  itself  Is  the  major  problem  and  that 
true  left  ventricular  outflow  tract  obstruction  is  not  necessarii/ 
present. Symmetrical  left  ventricular  hypertrophy,  and  even  apical 
hypertrophy,  have  been  found  and  have  therefore  greatly  expanded  the 
specturm  cf  this  disorder. 

Outflow  tract  obstruction 

The  parameter  that  previously  had  been  used  to  measure  outflow  tract 

obstruction,  the  intraventricular  pressure  gradient,  may  not  be  an  accurate 

indicator  of  obstruction,  since  hi  some  cases  the  gradient  has  been  found  to 

be  due  to  cavity  obliteration  without  true  obstruction. There  are 

certain  features  about  the  intraventricular  pressure  gradient  of  hypertrophic 

cardiomyopathy  that  make  it  different  from  the  transvaivular  pressure 

gradient  of  aortic  stenosis.  Unlike  persons  with  valvular  aortic  stenosis, 

persons  with  hypertrophic  card ‘^myopathy  have  very  rapid  rates  of  ejection, 

I  s 

even  more  rapid  than  subjects  with  normal  hearts.  This  rapid  c'ectioa  is 
found  in  persons  »ii5  hypertrophic  cardiomyopathy  regardless  of  wheth  *  or 
not  a  gradient  is  present.  In  some  individuals,  a  gradient  may  be  extreme’'* 


variable  and  labile,  being  absent  at  rest  but  provocabie  with  in  tropic  drugs, 
the  Valsalva  maneuver,  or  amyl  nitrite  inhalation.  When  an 

intraventricular  pressure  gradient  is  found,  it  is  usually  in  individuals  with 
asymmetric  septal  hypertrophy,  but  some  individuals  with  symmetric  left 
ventriculeir  hypertrophy  also  have  cavity  oblitt-ration  and  pressure 
gradients.^*^  Intraventricular  pressure  gradients  have  been  produced  in 
normal  animals  by  infusing  subhypertensive  levels  of  norepinephrine.^^  In 
some  studies,  a  smaller  gradient  has  actually  been  associated  with  a  worse 
prognosis. For  these  reasons,  the  term  "obstructive"  has  been  dropped 
from  the  original  names  of  this  disorder  and  it  is  now  usually  known  as 
hypertrophic  cardiomyopathy. 

o  Diastolic  function 

A  major  hemodynamic  defect  in  this  cardiomyopathy  is  found  during 
ventricular  diastole^^"^®  and  is  associated  with  prolongation  of  the 
isovolumetric  relaxation  time,  delay  in  left  ventricular  filling,  amd  a  slowing 
of  the  rate  of  mitral  valve  opening.  The  diminished  ventricular  filUng  may 
reduce  cardiac  output,  and  the  signs  and  symptoms  of  heart  failure,  which 
are  infrequently  present,  are  due  to  reduced  left  ventricular  filling. 

o  Cardiac  arrhythmias 

Ventricular  arrhythmias  are  a  major  problem  and  the  main  cause  of  death  in 
this  disorder.  Sudden  death  is  frequent.^  Atrial  fibrillation  often  leads  to 
congestive  heart  failure  because  the  effect  of  tne  loss  of  atrial  contractions 
is  magnified  due  to  the  already  existing  impairment  of  ventricular  filling 
from  the  hypertrophied  ventricle. 
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Establishing  diagnosis 

There  is  a  broad  clinical  spectrum  to  this  disease,  ranging  from  mild  to  very 
severe.  Those  persons  with  the  most  severe  disease  may  clearly  demonstrate 
the  clinical,  echocardiographic,  and  angiographic  features,  but  those  with 
only  mild  or  moderate  disease  have  diagnostic  features  that  are  much  less 
obvious.  Furthermore,  the  difficulty  in  establishing  a  diagnosis  is  increased 
because  there  is  no  single  criterion  that  is  specific  for  the  disease.  The 
clinicjil,  echocardiographic,  and  angiographic  findings  must  all  be  considered 
and  the  weight  of  the  evidence  should  then  determine  the  suitablity  of  the 
diagnosis.  Although  there  has  been  a  great  emphasis  on  the 

echocardiogrt^hic  diagnosis,  it  should  be  stressed  that  all  of  the  individual 
echocardiographic  findings  have  also  been  seen  in  other  conditions,  and  none 
of  them  alone,  including  the  finding  of  disproportionate  septal  thickening  or 
asymmetric  septal  hypertrophy,  is  diagnostic  of  hypertrophic 
cardiomyopathy.  Angiogr^hic  evidence  may  be  helpful  in  establishing  the 
diagnosis  when  it  b  clearly  present,  but  the  effects  of  minor  degrees  oi 
hypertrophy  may  not  be  apparent  on  the  ventriculogram. 

The  clinical  signs  are  a  systolic  ejection  murmur  at  the  left  sternal  border 
and  apex;  an  arterial  pulse  of  bifid  character,  known  as  "spike  and  dome;" 
and  a  palpable  presystolic  ventricular  impulse.  The  echocardiographic 
findings  are  a  d^proportionate  thickness  of  the  interventricular  septum,  or 
asymmetric  septal  hypertrophy;  a  systolic  anterior  motion  of  the  mitral 
valve  appartus;  a  reduced  diastolic  closure  rate  of  the  mitral  valve;  a  small 
left  ventricular  cavity;  a  displacement  of  the  mitral  valve  towards  the 
septum:  and  a  midsystolic  closure  of  the  aortic  valve.  The  angiographic 
findings  are  left  ventricular  cavity  elimination  in  systole,  a  massive 


hypertrophy  of  the  free  wall  and  septum,  large  papillary  muscles,  and  an 
cmgulated  banana-shaped  ventricle  in  diastole. 

Because  of  the  wide  range  of  abnormalities  within  this  disease  category  and 
because  methods  of  diagnosis  are  sometimes  limited,  we  recognize  varying 
levels  of  certainty  in  the  diagnoses,  ranging  from  "definite"  to  "probable"  to 
"uncertain."  The  more  positive  the  clinical,  echocardiographic,  and 
angiographic  data,  the  greater  the  certainty  of  diagnosis.  When  all  the 
findings  cure  present,  we  can  make  a  "definite"  diagnosis,  but  if  the  evidence 
in  all  these  categories  is  no  more  than  equivocal,  then  the  diagnosis  must 
remain  "uncertain."  In  the  mid-ground  lies  a  category  of  "probable"  in  which 
some,  but  not  all,  of  the  features  in  each  category  are  present. 

Prognosis 

People  with  hypertrophic  cardiomyopathy  have  a  shortened  life  expectancy, 
often  dying  suddenly  and  unexpectedly  from  a  ventricular  arrhythmia.  Heart 
failure  is  relatively  uncommon,  but  it  frequently  occurs  after  the  onset  of 
atrial  fibrillation.  McKenna  et  al  followed  Z54  patients  for  up  to  Z3  years 
(mean  of  6  years);  48  died  and  3Z  of  those  died  suddenly. Maron  et  al 
reported  the  clinical  profiles  on  78  patients  who  had  either  died  suddenly  or 
who  had  experienced  a  cardiac  arrest  and  survived.^^  Seventy-one  percent 
of  those  patients  were  less  than  30  years  old,  and  54%  had  been  on  adequate 
doses  of  propranolol.  The  echocardiogram  and  ECG  were  no  different  in 
those  patients  who  died  than  in  age-and-sex  matched  controls  with 
hypertrophic  cardiomyopathy  who  had  not  died,  so  that  there  was  no  clinical 
sign  or  hemodynamic  variable  that  could  identify  the  high  risk  patient. 
However,  McKenna  et  al  have  shown  that  individals  with  ventricular 
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arrhythmias  and  those  with  a  family  history  of  sudden  death  are  in  the  high 
risk  category.^®  A  study  of  natural  history  of  hypertrophic  cardiomyopathy 
showed  aa  overall  mortality  rate  of  16%  (31/190)  and  an  annual  mortality 
rate  of  3.4%  in  those  subjects  who  were  not  treated  with  surgery.  Twenty- 
six  of  the  3’  deaths  were  sudden. 

Dividing  s’^bjects  with  hypertrophic  cardiomyopathy  into  those  "with 
obstruction"  and  those  "without  obstruction"  is  an  unrealistic  classification 
because  the  gradient  is  often  quite  variable,  the  methods  of  determining  the 
extent  of  obstruction  are  not  always  reliable,  and  because  ther^  is  a  high  risk 
of  sudden  unexpected  death  whether  or  not  obstruction  is  present. 

Beta  adrenergic  receptor  blockade  has  improved  symptoms  of  dyspnea  and 
chest  pain  but  has  not  provided  an  improvement  in  the  treatment  of 
arrhythmia.®®  Likewise,  verapamil  has  not  been  effective  in  treating 
cardiac  arrhythmias.®^  The  only  drug  that  has  consistently  helped 
arrhythmia  is  amiodarone,®^  and  that  drug  is  not  yet  available  in  the  US. 

Surgery  has  been  helpful  in  improving  the  outflow  tract  gradient  in  many 
individuads  and  has  improved  their  symptoms  at  a  variable  ramge  of  operative 
risk.®^’®®”®^  However,  even  in  the  surgical  "successes"  there  has  been  no 
definite  improvement  in  the  long-term  prognosis.®®’®'^ 

Recommendations  for  certification 

Complete  evaluation  should  include  a  chest  radiograph,  ECG,  treadmill 
exercise  test,  gated  heart  pool  scan,  echocardiogram,  24-hour  ambulatory 
ECG,  eind  left  heart  catheterization  with  left  ventriculogram. 


All  applicants  with  definite  hypertrophic  cardiomyopathy  should  be  denied 
certification. 

AU  applicants  with  probable  hypertrophic  cardiomyopathy  should  also  be 
denied  certification.  This  recommendation  is  made  because  of  the  high  risk 
of  sudden  death  in  hypertrophic  cardiomyopathy  and  because  individuals  in 
this  category  have  many  of  the  clinical,  echocardiographic  eind  angiographic 
findings  that  are  highly  suggestive  of  the  disease. 

Special  issuance  may  be  made  only  if  findings  become  less  convincing  and 
the  person  then  qualified  for  the  category  of  “uncertain"  diagnosis  of 
hypertrophic  cardiomyopathy. 

An  individual  in  the  "uncertain"  category  should  be  denied  initiauUy  ^mtil  a 
complete  cardiac  evaluation  can  be  made.  It  should  include  a  chest 
radiograph,  ECG,  treadmill  exercise  test,  gated  bsart  pool  scan, 
echocardiogram,  48-hour  ambulatory  ECG,  and  left  heart  catheterization 
and  left  ventriculogram.  If  the  diagnosis  of  definite  or  probable 
hypertrophic  cardiomyopathy  cannot  be  established,  a  certificate  may  be 
mued  but  the  applicant  should  be  re-evaluated  every  two  years  with  a  chest 
radiograph,  ECG,  treadmill  exercise  test,  echocardiogram,  and  48-hour 
ambulatory  ECG. 

Subjects  with  definite  or  probable  hypertrophic  cardiomyopathy  who  have 
had  any  of  the  forms  of  medical  or  surgical  therapy  should  not  be  issued 
certificates  on  the  basis  of  any  expected  improvement  in  their  cardiac 
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status.  None  of  the  forms  of  therapy  currently  available  have  had  any  effect 
on  improving  survival  rates  and  those  subjects  are  still  subject  to  sudden  and 
unexpected  death. 


Pericardial  Diseases 


latrodactica 

Acute  and  chronic  diseases  of  the  pericardium  are  being  recognized  more 
frequently  than  before,  mainly  because  echocardiography  now  provides  a  more  accurate 
diagnosis.  Persons  with  pericardicd  disease  are  at  risk  for  sudden  incapacitation  because 
of  pericardial  tamponade,  chest  pain,  arrhythmias,  and  reduced  cardiac  output.  It  is  for 
these  reasons  that  diseases  of  the  pericardium  are  important  to  aviation  safety. 


Acute  Pericarditii 

Acute  pericarditis  is  an  inflammation  of  the  visceral  and/or  parietal 
pericardium.  It  has  numerous  causes,  and  the  natural  history  of  the  pericarditis  depends 
to  a  great  extent  on  the  specific  etiologic  factor. 

o  Etiology 

The  etiologies  Include  idiopathic;  infectious,  either  viral,  bacterial, 
tuberculous,  or  fungal;  acute  rheumatic  fever;  acute  myocardial  infarction; 
uremia;  collagen  diseases,  including  rheumatoid  arthritis,  systemic  lupus 
erythematosus,  or  polyarteritis;  metastatic  tumor;  post  myocardial  infarction 
syndrome;  post  pericardiotomy  syndrome;  myxedema;  radiation,  and  trauma. 

The  idiopathic  and  viral  forms  of  pericarditis  are  quite  similar.  They  are 
iiulependent  of  any  other  underlying  process  and  these  types  of  pericarditis 
are  the  most  common  in  aviation  personnel.  Chest  pain,  cardiac  arrhythmia, 
and  pericardial  tamponade  are  ail  serious  effects  that  occur  frequently  with 
sudden  onset  and  are  potentially  disabling.  It  is  for  that  reason  that 
pericarditis  is  a  hazard  to  aviation  safety. 
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The  diagnosis  should  be  established  with  a  complete  evaluation  including  a 
chest  radiograph,  ECG  and  echocardiogram. 

o  Recommendations  for  certification 

Applicants  for  all  classes  who  have  acute  pericarditis  should  be  denied 
certification.  Follow-up  evaluation  is  required,  including  a  chest  radiograph, 
ECG,  echocardiogram,  and  24-hour  ambulatory  ECG  for  arrhythmia.  Special 
issuance  may  be  granted  when  all  symptoms  and  signs  have  cleared  and  when 
there  is  no  echocardiographic  evidence  of  pericardial  effusion  or  ECG 
evidence  of  serious  arrhythmia. 

Acute  pericarditis  frequently  recurs^^  and  for  that  reason  it  has  been  called 
chronic  relapsing  pericarditis.  Therefore,  follow-up  evaluation  is  required  at 
one  year  after  the  initial  episode  and  should  include  a  chest  radiograph, 
ECG,  echocardiogram  and  24-hour  ambulatory  ECG  for  arrhythmia. 

Chronic  Constrictive  P^icarditis 

Constrictive  pericarditis  may  be  idiopathic  or  due  to  viral  pericarditis, 
hemopericardium,  tuberculosis,  cardiac  surgery,  and,  rarely,  uremic  pericarditis. 

Cardiac  restriction  is  caused  either  by  marked  thickening  of  the  pericardium, 
dense  scarring  of  the  pericardium  with  pericardial  sac  obliteration,  or  by  calcification  of 
the  pericardium.  The  pathologic  process  commonly  extends  into  the  myocardium, 
occasionally  causing  a  decrease  in  myocardial  contractility,^^  but  the  major  fault  in 
constrictive  pericarditis  is  impairment  of  diastolic  filling  of  the  ventricles.^^  Right  and 
left  ventricular  diastoiic  pressures  are  elevated,  leading  to  elevation  of  mean  atrial 
pressures  and  congestion  in  both  the  systemic  and  pulmonary  veins.  However,  the  major 
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physical  findings  are  related  to  systemic  venous  congestion;  namely^  cervical  venous 
distention,  hepatosplenomegaly,  and  leg  edema.^^  Cardiac  output  is  limited  and  cardiac 
arrhythmias,  particularly  atrial  arrhythmias,  are  frequent,  thereby  placing  pilots  at  risk 
for  sudden  incapacitation. 

o  Recommendations  for  certification 

Applicants  with  constrictive  pericarditis  in  all  classes  should  be  denied 
certification.  Special  issuances  should  not  be  considered  unless  there  has 
been  successful  surgical  resection  of  the  pericardium.  In  such  cases,  follow¬ 
up  evaluation  is  required  with  chest  radiography,  ECG,  treadmill  exercise 
test,  gated  heart  pool  scan  at  rest  and  with  exercise,  echocardiogram,  24- 
hour  ambulatory  ECG,  and  right  heart  catheterization.  Certification  should 
be  allowed  if  the  following  criteria  are  met:  1)  intracardiac  pressures  are 
normal  or  only  mildly  elevated;  2)  the  ejection  fraction  is  normal  or  near 
normal;  3)  the  ejection  fraction  does  not  diminish  with  exercise  and;  4)  no 
significant  arrhythmias  occur  on  treadmill  exercise  test  and  24-hour 
ambulatory  ECG. 

Follow-up  re-evaluations  should  occur  annually.  Although  right  heart 
catheterization  need  not  be  repeated  annually,  all  of  the  other  tests  should 
be  done. 
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Valvular  Heart  Disc^aae 


Geaeral  Coasideral^  . 

Any  applicant  who  has  a  heart  murmur  other  innocent  pulmonary  ejection 

murmur  or  functional  left  heart  ejection  (outflow)  murmur  as  described  below  should 
have  a  two  dimensional  and  M-mode  echocardiogram  and  an  evaluation  by  a  board- 
certified  c£irdiologi3t  or  internist. 

Murmurs  occurring  in  the  absence  of  cardiac  diseeme,  that  is,  innocent  or 
functional  murmur,  must  be  distinguished  from  those  due  to  organic  disease.  The  final 
determination  that  a  murmur  is  innocent  depends  upon  the  absolute  exclusion  of  any 
cardiac  abnormality,  and  this  may  not  always  be  possible.  Absence  of  radiographic, 
electrocardiographic  and  echocardiographic  abnormalities,  while  not  absolute  proof  of 
the  functional  nature  of  the  murmur,  are  important  corraborative  findings. 

The  innocent  pulmonary  ejection  murmur  is  usually  short  and  is  due  to  an 
incre«^d  flow  or  enhanced  audibility  of  turbulent  flow  in  the  pulmonary  outflow  tract. 
Such  a  murmur  is  usually  found  in  young  individuals  or  in  persons  with  conditions  like 
pectus  excavatum  or  the  straightback  syndrome.  Since  the  murmur  is  similai  to  that  of 
mild  pulmonary  valve  stenosis  and  atrial  septal  defect,  normal  splitting  of  the  second 
heart  sound  is  an  important  feature  of  tne  innocent  murmur.  If  the  applicant  has  no 
symptoms  and  if  the  chest  radiograph  and  electrocardiogram  are  normal,  this  murmur 
should  not  disqualify  an  applicant.  If  there  ss  any  question  about  the  etiology  of  the 
murmur,  a  two  dimensional  and  M-mode  echocardiogram  ^ould  be  performed,  and  if  it  is 
normal,  a  certificate  should  be  issued. 

The  functional  left  heart  ejectioa  murmur  is  also  characterised  by  its  early  timing 
in  systole,  by  the  absence  of  an  ejection  click,  and  by  a  normal  electrocardiogram  and 
chest  radiograph.  The  murmur  may  also  be  heard  at  the  cardiac  ape*. 

Diastolic  murmurs  never  occiir  in  the  normal  heart.  Two  dimensional  and  M-raode 
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echocardiography  should  be  performed  to  exclude  aortic  leaflet  eccentricity  or 
thickening  and  organic  causes  of  the  murmur,  such  as  hypertrophic  cardiomyopathy  or 
aortic  valvular  stenosis.  K  th '  two-dimensional  and  M-mode  echocardiogram  (and 
Doppler  evaluation,  if  available)  are  normal,  In  addition  to  a  normal  cnest  radiograph  and 
electrocoirdiogram,  this  murmur  would  not  disqualify  an  asymptomatic  applicant. 

Detection  of  valvular  heart  disease  is  dependent  upon  the  competence  of  the 
physician  conducting  the  physical  examination.  Persons  with  suspected  valvular 
abnormalities  should  be  evaluated  more  completely  by  a  consultant  in  cardiology.  The 
clinical  evaluation  should  include  a  careful  history  to.  both  rheumatic  fever  and  other 
conditions  known  to  cause  valvular  heart  disease  (Table  1).  The  history  should  seek  a 
past  knowledge  of  cardiac  murmurs,  palpitation,  cardiac  rhythm  disturbances,  syncope, 
episodes  of  transient  cerebral  iscbeir  -  and  symptoms  of  angina,  dyspnea,  effort  fatigue, 
pciroxysmal  dyspnea,  and  hemoptysis.  The  physical  examination  shou’i  include 
measurement  of  the  blood  pressure  in  booh  arms,  c"'.-  ;  ration  of  the  jvgular  vein  and 
peripheral  arterial  pulsations,  and  careful  inspection,  palpation,  and  auscultation  of  the 
heart.  The  cardiac  examination  should  be  made  with  the  patient  in  the  supine,  sitting 
and  left  semi-decubitus  positions.  The  examining  clinician  should  be  prepared  to 
evaluate  the  effects  of  exercise,  position  changes,  and  the  Valsalva  maneuver  if  systolic 
murmurs  suggesting  organic  origin  are  present  at  the  base  or  apex  of  the  heart. 

Screening  noninvasive  studies  jhould  include  a  postero-anierior  and  left  lateral 
chest  radiograph  and  a  1  E-lead  electrocardiogram.  If  peiipitation  or  cardiac  irregularities 
are  suggested  by  the  history  or  examination,  a  24-hour  Holter  electrocardiographic 
monitoring  procedure  should  be  performed.  Standard  graded  treadmill  exercise  testing 
may  be  advisable  in  selected  ps^ients  with  valvular  heart  disease.  This  is  particularly 
true  if  there  is  a  history  suggesting  angina  pectoris  or  concern  about  the  functional 
capacity  of  the  individual.  The  study  may  also  be  useful  in  persons  with  a  history  of 
cavdiac  arrhythmias. 
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Echocardiography  has  become  the  single  most  important  noninvasive  study.  It  is 
particularly  valuable  in  supporting  the  diagnosis  of  mitral  valve  stenosis,  mitral  valve 
prolapse,  hypertrophic  cardiomyopathy,  aortic  valve  disease,  some  types  of  mitral  valve 
incompetence,  and  tumors  of  the  heart.  In  addition,  it  gives  an  accurate  estimate  of 
chamber  size,  wall  thickness,  and  ventricular  function.  The  echoccirdiographic  study 
should  include  both  M-mode  and  two-dimensional  procedures.  Doppler  evaluation,  in 
addition,  gives  valuable  information  regarding  gradients  and  regurgitant  fractions. 
Phonocardiography  is  commonly  combined  with  echocardiography  and  is  useful  in 
accurately  showing  the  relationship  of  abnormal  sounds  to  the  heart  sounds,  as  well  as 
documenting  the  audible  murmurs.  Radionuclide  studies  are  valuable  in  assessing  left 
ventriculeur  function  in  persons  with  aortic  and  mitral  valve  regurgitation. 

Invasive  exansinations  such  as  cardiac  catheterization  and  angiography,  including 
coronary  angiography,  may  occasionally  be  indicated.  The  addition  of  two-dimensional 
echocardiography  with  Doppler  studies  has  significantly  reduced  the  indications  and  need 
for  cardiac  catheterization  in  the  evaluation  of  valvular  heart  disease.  The  need  to 
evaluate  the  coronary  arteries  in  the  presence  of  valvular  heart  disease  is  now  one  of  the 
most  important  and  common  reasons  for  doing  cardiac  catheterization  with 
ventriculography  and  coronary  arteriography. 

CompHcations  of  Valvular  Heart  Disease 

rhe  risk  of  these  disorders  constitutes  the  basis  for  disqualification.  Infective 
endocarditis  can  compUcate  any  valvular  lesion  with  the  possible  exception  of  mitral 
stenosis.  The  most  serious  complications  of  valvular  disease  are  cardiac  decompensation 
secondary  to  destruction  of  valvular  tissue,  valvular  insufficiency,  and  systemic  emboli. 

Ca-diac  decompensation  and  acute  pulmonary  edema  may  be  precipitated  in 
individuals  with  valvular  disease  by  unusual  physical  or  emotional  stresses  or  the  onset  of 
supraventricular  tachycardia. 
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Systemic  embolization  occurs  most  often  in  the  presence  of  mitral  stenosis, 
having  been  noted  in  10%  to  20%  of  persons  with  this  lesion.  It  most  often  occurs  in  the 
presence  of  a  significantly  enlarged  left  atrium  and  chronic  atrial  fibrillation,  but 
occasionally  it  is  noted  with  only  minor  degrees  of  obstruction  and  no  recognized  or 
sustained  atrial  fibrillation. 

Atrial  arrhythmias  axe  most  likely  to  occur  with  mitral  valve  disease  because  of 
its  effect  on  left  atrial  anatomy  and  function.  However,  they  are  not  uncommon  in 
persons  with  aortic  valve  disease.  The  sudden  onset  of  si^raventricular  tachycardia 
could  lead  to  syncope  or  an  inability  to  perform  all  airman  tasks  properly.  Ventricular 
arrhythmias  are  associated  with  myocardial  ischemia,  and  may  occur  with  severe  aortic 
stenosis.  They  also  may  be  noted  in  association  with  the  mitral  valve  prolj^se 
syndrome.  When  ventr'.culcir  ectopy  is  advanced,  it  may  lead  to  nesir-syncope  or  syncope. 

Myxomatous  valvular  degeneration,  which  occurs  in  Marfan's  syndrome  and  in 
some  cases  of  the  mitral  valve  prolapse  syndrome,  may  be  associated  with  valve  or 
chordal  rupture  leading  to  acute  cardiac  decompensation. 

Acute  aortic  dissection  with  associated  acute  aortic  valve  incompetence,  acute 
coronary  insuffici-  icy,  cerebral  ischemia,  and  aortic  rupture,  is  a  significant 
complication  of  certain  hereditary  connective  tissue  disorders,  such  as  Marfan's 
syndrome.  Careful  follow-up  is  indicated  in  persons  with  these  disorders  despite  the 
apparent  absence  of  any  cardiovascular  abnormalities. 


Mitral  Stenosis 

The  classic  history  of  mitral  stenosis  is  for  ausculatory  evidence  of  the  disease 
first  to  be  noted  about  one  decade  after  an  acute  attack  of  rheumatic  fever.  Another 
decade  passes  before  the  onset  of  symptoms,  and  einother  decade  before  the  onset  of 
disabling  symptoms. The  disease  has  become  less  frequent,  and  this  classic  pattern  is 
seen  less  often;  a  milder  form  is  now  seen  in  older  persons.  The  valve  area  must  be 


reduced  by  one-half  before  symptoms  normally  develop.  Asymptomatic  individuals  may 
develop  acute  pulmonary  edema  with  the  onset  of  atrial  fibrillation,  however.  Atrial 
fibrillation  becomes  chronic  in  over  50%  of  patients  with  mitral  stenosis.®  Occasionally 
a  systemic  embolus  is  the  first  sign  of  the  diseaise.  Ten  percent  to  20%  of  persons  with 
mitral  stenosis,  including  those  with  mild  disease,  will  develop  systemic  emboli.^  Since 
the  rheumatic  process  tends  to  be  progressive  and  since  the  valve  area  is  usucdly  reduced 
by  50%  or  more  before  the  diagnosis  is  made  clinically,  nersons  with  this  diagnosis,  even 
though  they  are  asymptomatic  and  have  no  history  of  surgery,  should  usually  be 
disqusdified.  The  rare  individual  with  congenital  mitral  stenosis  must  meet  the  same 
standards  eis  the  individucil  with  rheumatic  mitral  stenosis. 

A  person  who  may  be  considered  for  special  issuance  is  an  asymptomatic 
individual  who  has  mild  disease,  as  evidenced  by  an  A^-opening  snap  interval  of  10 
seconds  or  more,  and  a  presystolic  and  short  mid-diastolic  murmur  on  physical 
examination;  who  has  mild  orifice  reduction,  pliable  valve,  and  slight  left  atrial 
enlargement  on  echocardiography;  and  who  performs  a  good  stress  test,  and  has  normal 
sinus  rhythm  and  no  significant  arrhythmia.  Rarely,  such  a  person  may  need  an  exercise 
study  with  the  determination  of  wedge  and  pulmonary  artery  pressure.  Another  person 
who  may  be  considered  for  special  issuance  is  an  individual  who  has  had  a  successful 
mitral  valvotomy,  who  is  asymptomatic  and  has  a  normal  sinus  rhythm,  no  significant 
mitral  regurgitation,  and  no  postoperative  atrial  thrombi.  The  echocardiogram  should 
show  only  mild  mitral  valve  narrowing  and  thickening  and  no  more  than  mild  left  atrial 
enlargement.  The  stress  test  must  show  normal  exercise  tolerance  and  the  Holter  study 
no  significant  arrhythmia.  Follow-up  sliould  be  yearly  with  caurdiovascular  evaluation, 
echocardiography,  stress  test,  and  Holter  study. 

Class  I  and  H  airmen  may  be  considered  for  special  issuance  especially  if  they 
perform  airman  duties  in  situations  in  which  there  is  crew  redundancy. 
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Mitral  Reg^irgitation 


While  mitral  stenosis  is  almost  invariably  due  to  rheumatic  fever,  mitral 
regurgitation  has  a  host  of  etiologies,  which  are  usually  grouped  under  four  primary 
headings.^®  The  first  is  disorders  of  the  leaflets.  These  may  be  due  to  disease  processes, 
such  cis  rheumatic  fever,  infective  endocarditis,  trauma,  and  spontaneous  rupture; 
abnormalities  in  development,  such  as  clefts,  redundant  valves,  or  anomalous 
attachments  of  the  leaflet;  and  defects  in  the  connective  tissue,  such  as  occurs  in 
Hurler's,  Marfan's  and  Ehlers-Danlos  syndromes.  The  second  main  heading  is  that  of 
disorders  of  the  annulus,  which  may  be  due  to  dilatation,  calcification,  destruction  from 
infection,  and  disruption  of  the  ring  from  prosthetic  valves.  The  third  major  heading  is 
disorders  of  the  chordae  tendineae,  including  rupture,  which  is  most  often  idiopathic,  but 
which  may  be  due  to  infective  endocarditis,  trauma,  Marfan's  syndrome,  and  myocardial 
infarction.  Thickened  chordae  occur  in  some  congenital  mitral  valve  problems  of  the 
atrioventricular  cushion  type,  and  also  with  a  hypoplastic  left  ventricle.  Occasionally 
the  chordae  become  elongated,  leading  to  mitral  regurgitation.  Chordae  may  sdso  arise 
from  unusual  locations.  The  fourth  major  heading  is  disorders  of  the  papillary  muscle. 
This  includes  dysfunction  or  rupture  from  myocardial  infarction,  abscess,  trauma, 
malalignment,  and  congenital  abnormalities. 

The  degree  of  regurgitation  depends  on  the  size  of  the  regurgitant  orifice  and  the 
gradient  of  pressure  between  the  left  ventricle  and  left  atrium.  Both  the  size  of  the 
orifice  and  the  gradient  are  labile. 

In  persons  with  rheumatic  mitral  regurgitation,  the  interval  between  rheumatic 
fever  cuid  symptoms  of  regurgitation  is  longer  than  with  mitral  stenosis,  often  exceeding 
two  decades.  Other  differences  are  that  the  incidence  of  pulmonary  edema  is  lower  and 
hemoptysis  and  systemic  emboli  are  much  less  common  than  with  mitred  stenosis.^ ^ 
Persons  with  mild  mitral  regurgitation  may  remain  asymptomatic  forever.  The 
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majority  with  the  rheumatic  type  will  have  only  mild  impairment  unless  there  is  a 
complication  of  recurrent  acute  rheumatic  fever,  infective  endocarditis  or  rupt’ored 
chordae.  The  natural  history  will  vary  considerably  depending  on  the  underlying 
etiology,  the  volume  of  regurgitation,  and  the  state  of  the  myocardium.  While  there  is 
no  progression  in  many  individuals,  severe  regurgitation  may  result  from  infective 
endocarditis  or  ruptured  chordae  tendineae.  Progression  is  also  more  rapid  when  the 
disorder  is  due  to  connective  tissue  disease,  such  as  Marfan's  syndrome.  In  one 
unselected  group  of  patients  with  mitral  regurgitation  treated  medically  from  the  time 
of  diagnosis,  80%  were  alive  after  five  years  and  60%  after  10  years.  With  severe 
regurgitation,  however,  the  five-year  survival  rate  is  leas  than  50%. 

Therefore,  we  recommend  that  all  individuals  with  severe  mitral  regurgitation  and 
most  individuals  with  moderately  severe  mitral  regurgitation  should  be  disqualified. 

Since  mild  and  occasionally  moderate  mitral  regiurgitation,  usually  of  rheumatic 
origin,  has  an  excellent  prognosis,  a  person  with  this  lesion  may  be  qualified  for  flying. 
Such  a  person  should  be  asymptomatic  and  have  only  a  grade  3/6  ^ical  systolic 
murmur.  A  third  heart  sound  may  be  present,  but  there  must  be  no  diastolic  murmur. 
The  radiograph  should  show  no  more  than  slight  cardiac  enlargement  and  no  more  than 
slight  enlargement  of  the  left  atrium  by  echocardiography.  Echocardiography  or  a  left 
ventricular  angiogram  should  show  normal  left  ventricular  function  and  no  evidence  of 
mitral  stenosis.  The  electrocardiogram  should  show  no  more  than  minor  atrial 
abnormalities.  A  maximal  graded  treadmill  test  should  produce  no  significant  aurhythmia 
and  no  decrease  in  exercise  tolerance.  In  rare  instances  hemodynamic  studies  may  be 
necessary  to  establish  the  modest  degree  of  mitral  regurgitation.  If  so,  these  should 
show  normal  pressures  and  the  ventriculogram  should  disclose  no  more  than  2+  mitral 
regurgitation.  Follow-up  examinations  should  be  yearly,  with  a  cardiovascular 
evaluation,  echocardiogram,  stress  test,  and  Holter  study. 

Class  I  and  H  airmen  may  be  considered  for  special  issuance  especially  if  they 
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perform  airman  duties  in  situations  in  which  there  is  crew  redundancy. 

Mitral  Vahre  Prolapse 

This  represents  a  spectrum  of  disorders  from  simple,  mild  redundancy  of  the 
mitral  leaflet  to  a  severe  degree  of  valve  prolapse  that  is  often  associated  with 
myxomatous  changes  in  the  valve  tissue****^*^  In  the  majority  of  instances,  mitral  valve 
prolapse  is  characterized  by  a  mid-systolic  crescendo  murmur,  which  may  have  to  be 
elicited  by  causing  variations  in  ventricular  volume.  In  the  majority  of  persons  with  this 
syndrome  who  are  asymptomatic  and  have  a  normal  cardiac  silhouette  and 
echocardiogram  (except  for  the  redundancy  of  the  mitral  valve  leaflets),  no  treatment 
except  prophylaxis  for  infective  endoccurditis  is  indicated  and  there  is  no  contraindication 
to  flying.  In  those  persons  with  mpre  serious  mitral  valve  prolapse,  and  consequently 
more  significant  mitral  valve  regurgitation,  the  same  criteria  apply  as  with  mitral 
regurgitation.*' 

Therefore,  we  recommend  that  persons  who  are  asymptomatic,  who  on  physical 
examination  are  found  to  have  only  a  systolic  click  or  a  click  amd  a  late  apical  systolic 
murmur,  who  on  echocardiogram  have  mild  to  moderate  prolapse  of  the  leaflets  with  no 
associated  abnormalities,  and  who  have  no  significant  arrhythmias  on  Bolter  monitoring, 
should  be  certified.  Follow-up  examinations  should  occur  yearly  with  a  cardiovascular 
evaluation,  stress  test  and  Bolter  monitoring;  the  echocardiogram  should  be  repeated 
every  three  years. 

Class  I  amd  II  airmen  may  be  considered  for  special  issuance  especially  if  they 
perform  airman  duties  in  situations  in  which  there  is  crew  redundancy. 

Those  persons  with  significant  and  complex  atrial  and  ventricular  arrhythmias 
should  be  evaluated  as  other  individuals  with  arrhythmias.  A  very  small  number  of 
persons,  especially  those  with  a  family  history  of  significant  mitral  disease,  have  the 
potentied  for  sudden  death.  These  persons  should  be  disqualified.  Those  individuals  with 
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mitral  valve  prolapse  syndrome  who  are  asymptomatic  but  who  have  ST  segment 
depression  and  T  wave  inversion  on  resting  ECG,  and  who  have  a  normal  thallium 
perfusion  study  or  radionuclide  stress  test  (MUGA),  should  not  be  disqualified,  but  should 
have  an  annual  re-evaluation. 


Mitral  Valvuloplasty 

Occasional  pilots  may  be  considered  for  special  issuance.  They  should  be 
asymptomatic,  have  a  normal  sinus  rhythm,  have  no  more  than  slight  cardiomegaly  and 
left  atrial  enlargement,  normal  left  ventricular  function  by  echocairdiogram,  a  normal 
stress  test,  and  no  significant  arrhythmia  by  Holter  monitoring. 

Follow-up  evaluation  should  be  yearly,  with  a  cardiovascular  evaluation,  normal 
stress  test  and  no  significant  arrhythmia  by  Holter  monitoring;  echocardiography  should 
be  done  every  three  years. 

Class  I  and  H  airmen  may  be  considered  for  special  issuance  especially  if  they 
peform  airman  duties  in  situations  in  which  there  is  crew  redundancy. 

Tissue  Valves 

The  development  of  tissue  valve  replacements  in  the  past  decade  has  resulted  in  a 
decrease  in  the  incidence  of  thromboembolic  complications  compared  with  mechanical 
valve  prostheses,  but  the  durability  of  the  tissue  valve  seems  to  be  less  than  that  of 
mechanical  prostheses.^®  The  majority  of  thromboembolic  episodes  with  tissue  valves  in 
the  mitral  position  occur  in  the  first  6  to  12  weeks  following  surgery,  and  consequently, 
anticoagulant  treatment  is  recommended  during  this  period.  The  anticoagulant  is 
discontinued  unless  there  are  persisting  thrombogenic  factors  not  related  tc  the 
prosthesis,  such  as  ab  ial  fibrillation,  a  markedly  dilated  left  atrium,  a  calcified  left 
atrial  wall,  a  postoperative  thromboebolic  event,  or  a  clot  present  in  the  atrium  at  the 
tinae  of  operation. If  any  of  these  additional  thrombogenic  factors  are  present,  the 


person  should  be  on  chronic  anticoagulant  treatment.  Despite  anticoagulant  treatment, 
the  incidence  of  postoperative  systemic  emboli  with  the  porcine  valve  in  the  mitral 
position  is  three  times  as  high  in  persons  with  concomitant  atrial  fibrillation  as  in  those 
with  normal  sinus  rhythm. 

We  recommend  that,  in  view  of  these  problems,  most  persons  with  tissue  valves 
should  be  excluded  from  piloting. 

A  possible  exception  is  an  individual  who  is  asymptomatic,  has  normal  sinus 
rhythm,  and  is  free  of  evidence  of  significant  mitral  regurgitation  or  valve  obstruction. 
In  addition,  the  cardiac  silhouette  should  not  be  significantly  enlarged  on  the  chest 
radiograph.  There  must  be  no  anticoagulant  treatment  and  no  history  of  thromembolic 
complications.  Consideration  for  approval  would  be  deferred  until  one  year  after  the 
operation.  Evaluation  would  include  a  cardiovascular  evaluation,  Holter  monitoring, 
treadmill  stress  test,  and  echocardiography.  Follow-up  should  be  yearly  with  all  the 
above  studies. 


Aortic  Stenoab 

Aorttc  stenosis  may  be  congenital  or  acquired,  and  the  latter  b  usually  due  to 
rheumatic  fever. 


Minimal  Aortic  Valvular  Stenoab  Scleroab 

Airmen  discovered  to  have  minimal  aortic  valve  stenosb  or  sclerosb  can  be 
considered  for  certification  if  they  are  asymptomatic  and  have  no  evidence  of  significant 
outflow  tract  obstruction  on  physical  examination.  That  b,  the  applicant  has  a  short 
systolic  murmur  of  grade  3/6  of  less,  a  normal  carotid  upstroke,  no  palpable  fourth  heart 
sound,  and  no  left  ventricular  hypertrophy  on  physical  examination,  electrocardiography, 
or  chest  radiograph.  A-  graded  submaximai  treadmill  test  should  be  normal.  Occasionally 
persons  with  a  high  pressure  gradient  due  to  a  small  valve  area  can  present  with  a  normal 
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electrocardiogram  and  physical  findings  suggesting  mild  aortic  valvular  stenosis.  Two- 
dimensional,  M-mode  and  Doppler  echocardiography  are  invaluable  in  the  assessment  of 
the  severity  of  aortic  valvular  stenosis.  Cardiac  catheterization  would  ordinarily  not  be 
necessary  in  the  asymptomatic  pilot  when  all  other  studies  indicate  that  the  left 
ventricular-aortic  gradient  would  be  mild,  that  is,  less  than  20  mm  Hg.  If  the 
echocardiographic  study  is  equivocal,  cardiac  catheterization  studies  should  be 
performed.  The  left  ventricular-aortic  systolic  gradient  should  be  less  than  20  mm  Hg  at 
rest  with  a  normal  cardiac  index  and  a  normal  left  ventricular  end-diastolic  pressure  of 
12  mm  Hg.  If  chest  pain  is  a  symptom,  coronary  arteriography  should  be  done  and  should 
reveal  no  more  than  minor  luminal  irregulcirities. 

Therefore,  we  recommend  that  persons  with  minimal  aortic  valve  sclerosis  or 
stenosis  may  be  certified.  Yearly  re-evaluation  is  mandatory,  since  the  rate  of 
progression  of  this  disease  is  not  well  documented.^^ 

Mild  Aortic  Valvular  Stenosis 

For  Class  in  applicants  with  mild  aortic  valve  stenosis,  certification  should  be 
given  if;  1)  based  on  cardiac  catheterization  or  Doppler  echocardiographic  studies  the 
left  ventricular-aortic  gradient  is  less  than  40  mm  Hg  at  rest  with  a  normal  cardiac 
index;  2)  the  chest  radiograph  and  resting  electrocardiogram  show  no  significant  left 
ventricular  hypertrophy  or  ST  segment  or  T  wave  chaxiges;  3)  left  ventricular  function  is 
normal  on  two  dimensional  and  M-mode  echocardiography;  4)  a  near  normal  inaxitnai 
graded  treadmill  lest  shows  no  significant  arrhythmias  or  significant  ST  segment 
changes,  and  the  predicted  heart  rate  response  and  level  of  exercise  are  withir  noici’s! 
limits  for  tha  person's  age;  and  5)  24-hour  Holler  monitoring  also  sliows  no  >  ;vi  r.ii’r 
arrhythmias.  An  annual  cardiovascular  evaluation  would  be  necessary  for  re  -  '•  .<  '  t- 
certificate.  There  should  be  no  evidence  of  clinical  change  on  re’-'  ..  it.riy 
examination.  If  clinical  change  is  noted,  cardiac  catheterization  '  ^jpler 
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ecbocardiographic  studies  would  be  indicated. 

We  recommend  that  Clas,r  I  or  Class  II  certificates  generally  should  not  be  issued 
to  applicants  with  mild  aortic  valvular  stenosis,  but  could  be  granted  by  a  special 
issuance  with  regular  follow-up,  especiadly  if  these  pilots  perform  their  duties  as  airmen 
in  situations  in  which  there  is  crew  redundancy. 

Moderate  or  Severe  Aortic  Valve  Stenosis 

This  is  defined  by  a  resting  left  ventrioilar-aortic  graulient  of  40  mm  Hg  or 

greater,  with  a  normal  cardiac  index.  There  is  abundant  evidence  of  a  poor  prognosis  for 

symptomatic  individuals  with  severe  or  moderately  severe  aortic  valve  stenosis.^’^^’^^ 

These  individuals  are  usually  candidates  for  valve  replacement,  and  sudden  death  is 

22 

highest  in  the  groip  that  ha**  symptoms.^  The  time  from  appearance  of  symptoms  to 
death  is  usually  short.  The  asymptomatic  person  with  severe  aortic  stenosis  also  has  a 
poor  prognosis  and  is  also  subject  to  sudden  death. 

We  recommend  that  all  pilot  applicant;  with  moderate  or  severe  aortic  stenosis 
should  be  disqualified. 

Aortic  Valvular  Regurgitation 

Aortic  valvular  regurgitation  can  be  either  congenital  or  acquired,  and  the 
etiology  should  be  identified  because  of  differences  in  prognosis.  Congenital  causes  may 
be  associated  with  other  lesions,  such  as  coarctation  of  the  aorta,  a  patent  ductus 
arteriosus  or  a  ventricular  septal  defect.  Acquired  causes  include  rheumatic  fever, 
syphilis,  dissecting  aneurysm,  bacterial  endocarditis,  hypertension,  cystic  medial 
necrosis,  connective  tissue  disorders  such  as  Marfan's  or  Ehlers-Daalos  syndrome,  and 
rheumatoid  spondylitis. 
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Mild  Aortic  Valvular  Regurgitation 

Persons  with  mild  aortic  valvular  regurgitation  may  be  considered  qualified  when 
they  are  asymptomatic  and  have  had  a  normal  cardiovascular  evaluation,  which 
includes:  1)  a  normal  blood  pressure,  that  is,  a  pulse  pressure  equal  to  or  less  than  55  mm 
Hg  and  a  diastolic  pressure  equal  to  or  greater  than  65  mm  Hg;  2)  a  normal  chest 
radiograph  and  electrocardiogram  with  no  evidence  of  cardiac  enlargement;  3)  a  normal 
graded  submaximal  treadmill  test  to  90%  of  the  predicted  heart  rate,  or  which  is 
symptom  limited;  4)  a  two-dimensional  echocardiogra^ic  study  that  excludes 
disproportionate  aortic  root  dilatation.  (If  disease  of  the  aortic  root  is  suspected,  an 
aortogram  may  be  necessary.  Diseases  of  the  aortic  root  due  to  connective  tissue 
disorders  such  as  Marfan's  or  Ehlers-Danlos  syndromes,  thoracic  dissection  or  cystic 
medial  necrosis  have  a  poor  and  unpredictable  prognosis  and  should  be  disqualified);  5) 
hemodynamic  studies  that  may  be  required  to  confirm  the  mild  nature  of  the  aortic  valve 
regurgitation  in  some  instances.  These  studies  should  demonstrate  normal  Intracardiac 
pressures,  defined  as  a  mean  pulmonary  artery  pressure  of  20  mm  Hg,  a  mean  pulmonary 
artetial  wedge  pressure  of  15  mm  Hg  or  less,  and  a  left  ventricular  end-disatoiic  pressure 
of  15  mm  Hg  or  leas;  and  an  absence  of  a  left  ventricular-aortic  vadve  gradient  both  at 
rest  and  on  siqiine  exercise.  An  aortogram  should  reveal  2+'  or  less  regurgitation  or  a 
regurgitant  fraction  of  less  than  25%  of  the  left  ventricular  stroke  volume. 

Therefore,  we  recommend  that  approval  for  certification  may  be  granted  to 
applicants  with  mild  aortic  valvular  regurgitation  if  there  are  no  other  disqualifying 
factors;  regular  follow-up  examination  should  be  required. 


Moderate  Aortic  Valvular  Re^urgitatioa 


Applicants  with  moderate  aortic  valve  regurgitation,  that  is  iadiv»‘’'uals  who  have 
slight  cardiomegaJy  and  no  symptoms,  may  be  conJdered  for  Class  m  certtf  caies  if 
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electrical  stability  is  confirmed  on  an  electrocardiogram  and  if  a  radionuclide  angiogram 
or  two-dimensional  sector  echocardiogram  shows  a  normal  ejection  fraction  and  no 
significant  decrease  in  the  ejection  fraction  with  exercise.  A  near  maximal  graded 
treadmill  test  should  demonstrate  a  normal  exercise  tolerance  with  a  normal  heart  rate 
response  for  the  applicant's  age.  If  the  certificate  is  granted,  an  annual  examination  is 
required  to  document  a  stable  clinical  course.  Class  I  or  11  airmen  may  be  considered  for 
special  issuance  especially  if  they  perform  airman  duties  in  situations  in  which  there  is 
crew  redundancy. 


Serere  Aortic  Vahnilar  Hegurgitation 

All  persons  should  be  permanently  disqualified  for  all  classes  of  certification.^'^ 

Aortic  StenojOH  with  Aortic  Regurgitation 

Persons  with  both  aortic  stenosis  and  aortic  regxirgitation  should  be  disqualified 
unless  they  qualify  under  the  separate  criteria  for  aortic  stenosis  and  aortic 
regurgitation. 


Combined  Valvular 


Persons  with  mitral  stenosis  combined  with  aortic  stenosis  or  aortic  insufficiency. 


or  mitral  regurgitation  combined  with  aortic  stenosis  cr  aortic  regurgitation,  should  be 
disqualified  ualesa  they  qualify  under  the  separate  criteria  for  each  valvular  disorder. 


Other  Acquired  Valvular  Disease 

Trtcu^id  stenosis  and  tricuspid  regurgitation  of  rheumatic  origin  are  almost 
always  associated  with  mitral  or  aortic  valve  disease,  or  both,  and  arc  disqualifying. 
Occasionally,  tricuspid  regurgitation  of  nonrhcuroatic  origin  that  is  secondary  to  trauma 
or  infectious  endocarditis  is  mild  and  the  person  has  a  normal-siaed  heart  and  a  normal 
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systemic  venous  pressure.  Persons  with  this  condition  have  an  excellent  prognosis  and 
are  qualified  for  flight  certification  after  the  findings  are  confirmed  by  a  cardiovascular 
consultant. 

Pulmonic  valve  insufficiency  and  tricuspid  valve  insufficiency  that  are  secondary 
to  pulmonary  hypertension  are  disqualifying. 

Mechanical  Heart  Valves 

Valve  replacement  has  proven  successful  in  improving  well  being  and  exercise 
tolerance,  as  well  as  in  prolonging  life.^^^^  However,  the  complications  and  problems 
of  valve  replacement  continue  to  be  a  major  concern.  Long-term  studies  have  shown  a 
31%  mortality  in  the  first  three  years  following  aortic  valve  replacement  and  a  15% 
mortality  in  the  first  year  following  mitral  valve  replacement.^^  The  most  common 
modes  of  death  are  sudden  death  after  aortic  valve  replacement  and  cardiac  failure 
following  mitral  valve  replacement.^^  In  a  IS-year  follow-up  44%  of  patients  with  aortic 
valve  replacement  and  43%  of  patients  with  a  mechanical  mitral  valve  replacement  had 
experienced  a  thromboembolic  event;'’^  thus,  thromboembolism  remains  a  persistent 
problem  in  patients  with  mechanical  heart  valves,  occurring  at  a  rate  of  1. 5-2.0%  per 
year.^^  In  addition,  there  are  reports  of  strut  fractures  and  other  late  structural 
complications. 

Therefore,  we  recommend  that  all  applicants  witi>  a  mechanical  artificial  valve  of 
any  type  are  disqualified  to  pilot  aircraft. 


Summary 

We  are  recommending  four  changes  from  the  dethesda  Conference  of  197  5:*'^  1) 
the  majority  of  persons  with  tissue  artificial  valves  should  be  disqualified,  but  certain 
exceptiojw  with  tissue  valves  cculd  be  made  by  special  issuance.  The  First  U.nited 
Kingdom  Workshop  in  Aviation  Cardiology  recommended  the  certification  of  certain 
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applicants  with  a  homograft  valve  replacement.^  2)  Most  applicants  with  mitral  valve 
stenosis  should  be  disqixalified.  Uii^sual  exceptions  may  be  made,  such  as  mild  mitral 
valve  stenosis  and  after  valvotomy.  3)  Applicants  who  have  had  successful  valvuloplasty 
for  mitrcil  regurgitation  may  be  certified  if  there  are  no  other  disqualifying  factors.  4) 
Follow-up  periodic  re-evaluations  for  recertification  are  mandatory  for  all  pilots  with 
demonstrated  valvular  disorders. 

Four  other  recommended  changes  deviate  from  both  the  Bethesda  Conference  and 
the  United  Kingdom  Workshop:  1)  Class  I  and  II  applicants  with  mild  aortic  valve  stenosis 
(deSned  as  20  to  40  mm  Hg  left  ventricular-aortic  systolic  gradient)  may  be  quali/'ied  by 
special  issuance  if  there  is  crew  redundancy;  2)  Class  I  and  n  applicants  with  moderate 
aortic  valve  insufficiency  may  be  certified  it  there  is  crew  redundancy;  3)  applicants 
with  moderate  mitral  regurgitation  may  be  qualified  by  special  issuance;  and  4)  pilots 
with  mitral  valve  prolapse  may  be  certified  in  most  instances,  providing  they  have  no 
significant  arrhythmias  and  they  have  no  other  contraindications  related  to  their  mitral 
regurgitation. 

There  is  one  recommended  chaage  from  the  United  Kingdom  Workshop  which 
agrees  with  the  Bethesda  recommendations;  applicants  with  mild  mitral  regurgitation 
may  be  qualified  by  special  issuance.  The  United  Kingdom  Workshop  has  stricter 
qualifications  if  the  etiology  is  related  to  rheumatic  heart  disease  or  coronary  artery 
disease.  There  have  been  no  recommended  changes  from  the  previous  Bethesda 
CcHiferenca  in  certain  categories:  1)  persons  witli  any  murmur  other  than  an  innocent  or 
fanctional  murmur  should  have  a  cardiovascular  consultation  and  periodic  foUow-up 
examinations.  2)  Persons  with  roinimal  aortic  valve  sclerosis  or  stenosis  may  be 
certified.  3)  Moderate  or  severe  aortic  stenosis  is  a  disquali Eying  condition.  4)  Severe 
aortic  and  ajitral  valve  regurgitation  are  disquaUfyir:g  disorders.  5)  Diseases  of  the 
aortic  root  are  a  disquali fyiiig  disorder.  6)  Applicants  with  mechanical  heart  valves 
should  be  disqualified. 
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Table  1 


Classification  of  Causes  of  Valvular  Heart  Disease 

Congenital 

Rheumatic 

Infectious 

Syphilitic 

Infective  endocarditis 
Trarmatic 

Heritable  disorders,  such  as  Marfan's  syndrome 
Tumors  (mys-oma) 

Rheumatoid  arthritis  and  ankylosing  spondylitis 
Carcinoid  heard  disease,  right  and  left  valvular  lesions 
Degenerative 

Calcified  aortic  stenosis 

Degenerative  and  inflammatory  lesions  of  the  root  with  secondary  aortic 
regurgitation 
Mitral  valve  prolapse 

Ruptured  chordae  tendineae  (multiple  causes) 

Hypertrophic  cardiomyopathy 
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Congenital  Heart  Disease 
Introduction 

The  following  recommendations  for  applicants  for  medical  certification  as  pilots 
are  based  on  what  is  known  about  the  natural  history  of  congenital  heairt  disease  and 
about  the  long-term  foUow-up  of  post-operative  patients.  Regrettably,  there  are  few 
specific  data  available  about  the  risk  of  sudden  death  or  incapacitation.  This  is  true 
whether  a  defect  has  been  corrected  surgically  or  not.  Since  1954  both  early  and  late 
mortality  results  of  surgery  for  congenital  heart  disease  have  steadily  improved.^  In 
addition,  there  are  data  to  indicate  that  the  older  a  person  is  at  the  time  of  surgical 
correction,  the  greater  the  chance  of  a  late  complication.  This  has  been  demonstrated 
for  coarctation  of  the  aorta, ^  tetralogy  of  Fallot,^  and  atrial  septal  defect.^  Therefore 
it  is  difficult  to  make  categorical  judgments  regarding  the  suitablity  of  individuals  for 
pilot  certification  who  have  had  heart  disease  or  who  have  had  surgical  correction  of  a 
heart  defect. 

Success  in  the  operative  treatment  of  congential  heart  disease,  with  resulting 
increased  longevity,  will  undoubtedly  result  in  increasing  numbers  of  persons  with 
congenital  heart  disease  who  apply  for  flight  training.  It  is  hoped  that  applicants 
suspected  of  having  congenital  cardiovascular  disease  will  be  identified  and  evaluated 
prior  to  entry  into  pilot  training.  Therefore,  the  question  of  recertifica  Jon  of  airmen 
with  congenital  heart  disease  will  depend  upon  serial  evaluation  of  existing  residua.  For 
thb  reason,  it  is  particularly  important  that  initial  screening  be  completed  by  a  physician 
who  is  knowledgeable  in  the  field  of  cardiovascular  disease. 

DU^oostic  Evaluation 

The  presence  of  congenital  heart  disease  should  not  automatically  disqualify 
applicants  as  medically  unOt  for  pilot  certification.  This  decision  should  be  based  on  the 
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specific  anatomic  diagnosis  and  its  severity  and  whether  the  condition  has  or  has  not 
been  treated  surgically.  The  decision  for  certification  should  consider  not  only  the 
applicant's  present  status  but  also  the  possibility  of  late  onset  of  functional 
derangements  or  impairment.  These  judgments  may  be  modified  as  more  data  become 
available  on  postoperative  patients.^  When  initial  screening  by  an  AME  suggests  the 
presence  of  a  congenital  cardiac  anomaly,  the  applicant  should  be  referred  for  further 
cardiac  evaluation.  The  definitive  diagnosis  of  the  condition  and  its  severity  should  be 
established  by  a  cardiologist  expert  in  the  field  of  congenital  heart  disease.  This 
evaluation  should  utilize  appropriate  noninvasive  as  well  as  invasive  techniques. 

The  following  noninvasive  studies  should  be  carried  out  in  every  applicant 
su^ected  of  having  congenital  heart  disease:  1)  a  complete  history  and  physical 
examination;  Z)  a  12-lead  electrocardiogram;  and  3)  a  routine  chest  radiograph.  If  these 
procedures  suggest  the  presence  of  a  congenital  heart  defect,  two-dimensional 
echocardiography  should  also  be  done.  In  those  persons  considered  at  risk  for  the 
development  of  arrhythmia,  continuous  electrocardiographic  monitoring  at  rest  and 
during  exercise  should  be  carried  out.  Stress  testing  is  useful  in  most  cases  of  significant 
congenital  heart  disease.  Individuals  who  have  had  open  heart  surgery  should  have  stress 
testing  in  order  to  evaluate  cardiac  fimction  emd  in  order  to  elicit  cardiac  rhythm 
disturbances.  Intracardiac  elec  trophy siolog  'c  studies  may  be  necessary  to  evaluate 
certain  conditions  properly.  In  selected  cases,  hemodynamic  studies  with  cmitrast 
visualization  should  be  performed. 


Recommenda  tioos 

Applicants  for  ceKification  are  likely  to  be  those  with  mild  forms  of  congenital 
heart  disease  for  whom  surgery  b  not  indicated  or  in  whom  the  condition  has 
spontaneously  resolved,  such  as  spontaneous  closure  of  a  ventricular  septal  defect.  Also, 
those  persons  who  previously  have  had  surgical  repair  of  a  malformation  may  apply  for 
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pilot  training.  Persons  with  more  significant  congenital  heart  disease  are  not  likely  to 
apply  for  a  Class  I  or  Class  II  certificate  but  might,  nevertheless,  apply  for  a  Class  El 
certificate.  Persons  with  uncorrected  cyanotic  congenital  heart  disease  should  not  be 
qualified  for  any  class  because  of  their  already  compromised  oxygen  concentration. 
Altitude  would  further  decrease  arterial  oxygen  tension,  placing  the  individual  at  risk  to 
the  effects  of  hypoxemia.  Similarly,  individuals  with  pulmonary  hypertension  should  not 
be  certified.  By  decreasing  arterial  oxygen  tension,  altitude  will  cause  increased 
pulmonary  resistance  and  further  raise  pulmonary  euterial  pressure.  Such  individuals 
would  be  at  risk  to  right  heart  failure  and  even  sudden  death.^ 

The  presence  of  an  isolated,  small,  left-to-right  shunt,  defined  as  a  pulmonary-to- 
systemic  flow  ratio  of  less  than  1.5:1,  should  not  disqualify  an  individu2j  for 
certification,  whether  this  shunt  is  at  the  atrial  or  ventriculair  level.  Such  individuals 
will  have  normal  electrocardiograms,  normal  heart  size  on  chest  radiograph,  and  no 
evidence  of  increased  pulmonary  artery  pressure.  Risk  of  a  sudden  incapacitating  event 
due  to  the  presence  of  such  a  heart  defect  b  almost  nonexistent. 

In  general,  the  presence  of  prosthetic  devices,  such  as  right  ventricle-to- 
pulmonary  artery  conduits,  or  artificial  valves,  are  considered  disqualifyiiig  because  of 

Q 

the  substantial  risk  of  complications.  Prosthetic  materi-  .  per  se  is  not  disqualifying. 
For  example,  many  persons  with  coarctation  of  the  aorta  undergo  repair  with  Dacron 
patch  grafts.  Surgical  closure  of  a  ventricular  septal  defect  usually  includes  a  material 
patch.  In  both  instances,  the  results  of  surgery,  not  the  presence  of  prosthetic  material, 
should  determine  eUgibility  for  flying  status. 

Criteria  for  evaluating  applicants  for  all  classes  of  airman  with  the  following 
common  congenital  cardiovascular  anomalies  should  serve  as  guidelines  for  assessing  all 
forms  of  congenital  heart  disease.  For  postoperative  applicants,  a  minimal  waiting 
period  of  one  year  following  surgery  is  recommended  to  permit  clinical  and  hemodynamic 
evaluation  of  results. 
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Minimal  Aortic  Valvular  Stenosis 


Personnel  with  a  nonstenotic  to  minimally  stenotic  aortic  valve,  including  a 
bicuspid  aortic  valve,  may  be  qualified  for  Class  I,  H,  or  m  if  they  are  asymptomatic, 
have  a  systolic  murmur  of  grade  3/6  or  less,  and  have  no  left  ventricular  hypertrophy  on 
physical  examination,  on  ECG  or  on  chest  radiograph.  Two-dimensional  and  Doppler 
echocardiogr^hy  should  show  no  increase  in  left  ventricular  dimensions  and  no  iccrecise 
in  left  ventricular  posterior  wall  or  ventricular  septal  thickness.  A  graded  submaximal 
treadmill  exercise  test  should  be  normal  (to  90%  of  maximal  heart  rate,  or  symptom 
limited,  reached  with  a  normal  heart  rate  re^onse  and  normal  exercise  tolerance  for  the 
individucd's  age).  If  these  studies  are  equivocal,  cardiac  catheterization  should  be 
performed.  The  pressure  difference  between  the  left  ventricle  and  aorta  should  be  less 
than  ZO  mm  Hg  under  conditions  of  normal  cardiac  output,  and  left  ventricular  end- 
diastolic  pressure  should  be  less  than  12  mm  Hg.  Persons  who  meet  these  cr.;eria  have 
no  increased  risk  of  sudden  death  or  incapacitation.  However,  progression  with  age  is 
common  and  it  has  been  estimated  that  20%  of  individuals  with  minimal  aortic  stenosis 
will  develon  calcification  by  age  45  years. ^  Therefore,  annual  cardiovascular 
"rxaminations  by  a  specialist  would  be  necessary  for  renewal  of  the  certificate. 


Mild  to  lloderate  .Aortic  Valvular  Stenosia 
This  category  is  defined  by  the  presence  of  a  pressure  difference  across  the  aortic 
valve  not  exceeding  40  mm  Hg  under  conditions  of  normal  cardiac  output.  Although  tite 
risk  of  sudden  death  or  incapacity  is  not  great,  a  small  percentage  of  such  persons  do  die 
suddenly,  without  previous  symptoms.^®  Class  I  and  H  certificates  should  ordinarily  not 
be  issued  for  tliis  cat^ory,  although  special  issuance  may  be  considered  e^ecially  for 
pilots  who  perform  their  duties  in  situations  in  which  there  is  crew  redundancy. 
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Personnel  may  qualify  for  Class  I,  II,  and  IH  certification  if  they  meet  the 
following  criteria:  1)  auscultation  should  demonstrate  a  typical  systolic  murmur  and  an 
aortic  ejection  click;  2)  the  resting  ECG  should  show  neither  left  ventricular  hypertrophy 
nor  ST  segment  or  T  wave  changes;  3)  the  chest  radiograph  should  demonstrate  a  normal 
heart  size,  but  may  show  poststenotic  dilatation  of  the  ascending  aorta  am  well  as  mild 
left  ventriciilar  contour  to  the  heart  shape;  4)  echocardiography  should  show  normal  left 
ventricular  function;  S)  the  near  maximal  graded  treadmill  exercise  test  should  be 
normal,  demonstrating  neither  significant  cardiac  rhythm  disturbances  nor  ST  segment 
changes,  and  the  predicted  heart  rate  response  and  level  of  exercise  should  be  within 
normal  limits  for  the  individual's  age;  6]  cardiac  catheterization  should  demonstrate  a 
pressure  difference  of  40  mm  Hg  or  less  across  the  aortic  valve.  Doppler 
echocardiography  may  be  acceptable  to  quantify  the  pressure  difference  provided  the 
examination  is  done  by  a  physician  who  is  expert  in  echcrDoppler  diagnosis.  II 
inconsistencies  exist  between  the  Doppler  findings  and  other  clinical  data, 
catbeterizatio..  should  be  done.  An  annual  cardiovascular  examination  by  a  specialist 
would  be  necessary  for  renewal  of  the  certificate.  If  clinical  change  is  noted,  repeat 
cardiac  catheterization  or  echo-Ooppler  study  would  be  indicated. 

Idodecate  to  Severe  Aortic  Valvular  Stenoais 
Moderate  to  severe  aortic  stenoab  is  defined  as  a  pressure  difference  across  the 
aortic  valve  exceeding  40  mm  Hg  with  normal  cardiac  output.  Persons  with  this  disorder 
would  not  qualify  for  certification  because  of  the  recognised  risk  of  sudden  death  or 
incapacity,  and  because  of  the  recognised  rbk  of  prognessioa  of  the  lesion.^^ 

Poctopentive  Aortic  Vahre  Stenooia 

Although  the  results  of  aortic  valvolomy  are  good,  with  an  operative  mortality  of 
approximately  2%,  long-term  prognosis  remains  guarded.  Postoperative  sequelae,  such  as 
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recurrent  obstruction^  aortic  regurgitation,  endocarditis,  and  late  sudden  death  may 
affect  as  many  as  50%  of  such  individuals.^^  Therefore,  individuals  who  have  been 
operated  iq)on  for  aortic  valve  stenosis  ordinarily  would  not  qualify  for  Class  I  or  II 
certificates,  although  they  may  qualify  for  Class  I,  II  and  m  certificates  one  year  after 
aortic  valvotomy  if  they  meet  the  criteria  for  a  minimally  stenotic  valve  as  defined 
above.  In  addition,  they  must  not  have  more  than  trivial  aortic  regurgitation. 

Subvahrular  Aortic  Stenoak 

This  is  defined  as  discrete,  membranous  subvalvular  aortic  stenosis,  without 
associated  valvular  abnormalities  or  secondary  hypertrophic  cardiomyopathy.  Such 
individuals  may  receive  Class  I,  II,  and  m  certificates  if  the  obstructicm  b  trivial  as 
defined  by  lack  of  symptoms,  a  normal  chest  radiograph  and  ECG,  no  more  than  trivial 
aortic  regurgitation,  and  a  pressure  difference  acxu&s  the  left  ventricular  outflow  tract 
of  less  than  ZO  mm  Hg  with  a  normal  cardiac  output.  Following  sirgicai  correction, 
individuab  ordinarily  would  not  qualify  for  Class  I  or  H  certificates,  irgain  because  of 
significant  late  complications.^^  Personnel  may  qualify  for  Qass  I,  II  and  certificates 
if  one  year  after  surgery  they  are  asymptomatic,  have  a  normal  chest  radiograph  and 
ECG,  normal  exercise  ECG,  no  more  than  trivial  aortic  regurgitation,  and  a  pressure 
difference  across  the  left  ventricular  outflow  tract  of  less  thar,  10  mm  Hg,  with  a  normal 
cardiac  output. 


I^^rete  S«.*pravai volar  Aortic  Stenosis 

Few  data  exbt  for  Ihb  defect  because  it  rare.  The  decision  for  certification 
sheuM  be  in  keeping  with  recommendations  for  valvular  and  subvalvular  aortic  stenosis- 
Persons  with  uncorrected  supravalvular  aortic  stenosis  would  net  qualify.  Following 
surgical  correction  individuab  may  qualify  for  Class  I,  0  and  ID  certificates  provided 
they  meet  the  criteria  described  for  persons  following  correction  of  subvalvular  aortic 
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stenosis. 


Atrial  Septal  Defect 

Persons  with  either  an  ostium  secundum  or  sinus  venosus  atrial  septal  defect  may 
be  qualified  for  Class  I.  H  or  m  certification  if  they  are  asymptomatic  and  have  cardiac 
catheterization  findings  of  normal  pulmonary  artery  pressuret  a  pulmonary -to-systemic 
flow  ratio  of  less  than  1.5:  It  and  no  right-to-left  shunt.  Such  individuals  have  no 
increased  risk  of  sudden  death  or  incapacitation.^  Persons  who  have  had  surgical 
correction  of  one  of  these  two  types  of  atrial  septal  defects  may  be  qualified  for  Class  I, 
U,  or  in  certification  if  they  are  asymptomatic,  have  normal  physical  findings,  no  cardiac 
rhythm  disturbance  other  than  respiratory  sinus  dysrhythmia,  or  occasional  atrial  or 
ventricular  ectopic  beats,  minimal  residual  chest  radiograph  or  ECG  findings,  and  no 
evidence  of  residual  defect  by  echocardiography.  Such  individuals  have  an  excellent 
prognosis  with  little  evidence  to  suggest  subsequent  cardiac  deterioration.^^  However, 
there  are  some  data  uvlicating  that  individuals  who  have  had  surgical  closure  after  age 
II  years  have  persbtent  abnormalities  of  right  ventricular  function.  The  si^ificance  of 
these  findings  is  at  present  unknown. 

Persons  with  an  ostium  primum  atrial  septal  defect  may  be  qualified  for  Class  h 

0,  or  in  certification  if  they  are  asymptomatic  and  have  cardiac  catheterisation  findings 

of  normal  pulmonary  artery  pressure,  pulmonary-to-syste mic  flow  ratio  of  less  than 

1.5:1,  and  no  more  than  trivial  mitral  regurgitation.  Some  caution  should  be  exercised 

with  thh  group,  however,  as  the  degree  of  mitral  regurgitation  can  increase  with  age. 

•* 

and  conduction  system  disorders  may  occtir.'  Atuuial  cardicvascula'  examinations  by  a 
specialist  would  be  necessary  for  renewal  of  the  certificate.  Following  surgical 
correction,  such  individuals  may  be  qualified  for  Class  I.  n,  or  m  certtfication  if  they  are 
asymptomatic,  have  no  cardiac  rhythm  dbturbance,  other  than  respiratory  sinus 
dysrhythmia  or  occasional  atrial  or  venUricular  e~topic  beats,  minimal  residua! 
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radiographic  or  ECG  findings,  such  as  the  expected  left  anterior  hemiblock  pattern,  and 
have  post-operative  cardiac  catheterization  demonstration  of  normal  pulmonary  artery 
pressure,  no  significant  reaiduad  left-to-right  shunt  (pulmonary-to-systemic  flow  ra  ..o 
less  than  1.2:1),  and  no  more  than  trivial  mitral  regurgitation  by  angiography  or 
quantitative  noninvasive  evaluation.^^  Individual  with  a  greater  degree  of  mit-  J 
regurgitation  following  surgical  correction  can  qualify  for  Class  III  certification  . -st 
Class  I  or  H,  if  they  meet  the  criteria  just  described.  For  all  such  persons,  ianual 
cardiovascular  examinations  by  a  specialist  would  be  necessary  for  rene  >  ai  of  the 
certificate. 


Coarctntkn  of  the  Aorta 

Persons  with  uiicorrected  coarctation  of  the  aorta  have  a  significamtly  shortened 
life  expectancy,  with  an  average  age  at  death  of  35  years.^^  Because  of  the  presence  of 
systemic  hypertension,  these  Individxials  are  at  risk  to  develop  its  complications, 
including  intracranial  hemorrhage,  aortic  rupture,  and  congestive  heart  failure.  They 
may  qualify  for  Class  h  II  and  HI  certification  if  they  S'.e  asymptomatic,  have  a  normal 
ECG,  have  normal  blood  pressure  at  rest  without  medication,  and  have  less  than  a  10  mm 
Hg  resting  systolic  pressure  differeoce  between  the  arms  and  legs.  They  should  also  have 
normal  treadmill  exercbe  tests,  including  a  normal  blood  pressure  response.  Persons 
with  a  bicuspid  acrtic  valve  tnust  meet  the  criteria  described  for  this  lesion  as  well. 
Because  each  of  these  lesions  can  be  progressive,  an  annual  cardiovascular  examination 
by  specialist  is  necessary  for  renewal  of  the  certificate. 

Individuab  whose  coarctation  has  been  corrected  surgically  may  qualify  for  Class 
h  n  or  m  certification  if  they  are  asymptomatic,  have  normal  blood  pressure  and  a  less 
than  10  mm  Hg  systolic  pressure  difference  across  the  coarctation  repair,  i  normal  heart 
size  on  chest  radiograph,  nc^rmal  resting  azid  exercise  ECGs,  and  a  normal  blood  pressure 
response  to  ex'Tcise.  Persons  with  residual  systemic  hypertension  would  not  qualify 


because  of  the  significant  risk  of  complications^  including  sudden  incapacitation.^^  If  an 
abnormal  aortic  valve  is  present,  criteria  must  be  met  for  this  lesion  also.  Some  data 
exists  that  suggest  that  surgical  repair  of  coarctation  of  the  aorta  after  the  age  of  12 
years  is  associated  with  a  subsequent  risk  of  sudden  death  or  cerebral  vascular  accident; 
these  individuals  should  be  evaluated  carefully  and  certified  cautiously. 

Patioit  Ductus  Arteriosus 

Persons  with  an  uncorrected  patent  ductus  arteriosus  can  qualify  for  Class  I,  H  or 
m  certification  if  they  are  asymptomatic,  have  a  typical  continuous  murmur  at  the  left 
base,  a  normal  chest  radiograph  and  ECG,  and  normal  left  ventricular  size  and  function 
on  echocardiogram.  These  individuals  have  no  increased  risk  of  sudden  incapacitation.^ 

Persons  whose  ductus  has  been  closed  by  surgery  may  qualify  for  Class  I,  H  or  m 
certification  if  the  results  of  the  physical  examination,  ECG  and  chest  radiograph  are 
normal. 


Minimal  Pulmonic  Valvular  Stenosis 

These  individuals  may  qualify  for  Class  I,  n  and  in  certification  if  the  obstruction 
is  trivial,  as  defined  by  the  absence  of  symptoms,  the  presence  of  a  grade  3/6  or  less 
systolic  ejection  raurmiu’  at  the  left  base,  a  systolic  ejection  click  that  varies  with 
respiration,  minimal  widening  of  the  second  sound  with  normal  intensity  of  the  pulmonic 
component,  a  normal  ECG,  a  normal  heart  size  on  chest  radiograph  with  parominence  of 
the  pultaoni:,  trunk,  and  echocardiographic  criteria  consistent  with  less  tlaan  25  mm  Hg 
pressure  difference  across  the  pulmonic  valve.  If  clinical  assessment  of  a  Cla®  I  or  II 
applicant  is  uncieij;  cardiac  catheterization  is  necessary  to  document  a  pressure 
difference  cf  less  than  25  mm  Hg  across  the  pulmonic  valve  in  the  prasence  of  normal 
cardiac  output.  Minimal  pulmonic  stenosis  does  not  progress,  and  such  individuals  are  not 
at  risk  of  sudden  incapacitation.^^ 
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Mild  PulmojoiG  Valvular  Stenosb 

Class  in  certification  may  be  considered  for  individuals  with  mild  pulmonic  valve 
stenosis,  as  defined  by  physical  examination  findings  of  minimal  pulmonic  valve  stenosis 
just  described,  in  addition  to  normal  arterial  oxygen  tension,  i^ild  right  ventricular 
hypertrophy  on  ECG  and  echocardiogram,  and  cardiac  catheterization  findings  that 
demonstrate  a  pressure  difference  of  less  than  45  mm  Hg  across  the  pulmonic  valve  in 
the  presence  of  normal  cardiac  output.  Class  I  and  H  certification  may  be  considered 
especially  if  the  pilot  performs  duties  in  situations  in  which  there  is  crew  redundancy. 

Moderate  to  Severe  Polmonic  Vaivular  Stenosis 

Mo-ler  severe  pulmonic  valve  stenosis  is  defined  as  a  pressure  difference 

across  the  pulmonic  valve  exceeding  45  mm  Hg,  with  normal  cardiac  output.  Individuals 
with  this  disorder  would  not  qualify  for  certification,  because  of  the  likely  presence  of 
right  ventricular  dysfunction,  and  the  likelihood  of  progression  of  the  obstruction. 


Pestoperative  Pultsoslc  Vahmlar  Stenosis 
Persons  who  have  had  surgery  or  nonsurgical  vaivotomy  may  qualify  for  Class  I,  II, 
or  HI  certification  if  they  are  asymptomatic,  have  a  chest  radiograph  that  shows  only  a 
prominence  of  the  paimoaic  trunk,  an  ECG  that  shows  tv?  more  than  mild  r%ht 
ventricular  hypertrophy,  an  echocardiogram  that  shows  evidence  of  right  ventricular 
dysfunction  and  cardiac  catheterisation  that  demonstrates  a  pressure  difference  of  less 
than  25  mm  Hg  across  the  pulmonic  valve  in  the  pseseuca  of  normal  ciudiac  output.  The 
presence  of  mild  pulmcmic  valve  regurgitation  sh<»jld  not  disqiiaUfy.^^  Following 
vaivotomy,  individuals  may  qualify  for  Class  HI  certification  if  they  meet  these  criteria 
but  have  a  pressure  difference  acroa"*  the  pulmonic  valve  of  greater  than  26  taro  Hg  but 
less  than  45  mm  Hg  in  the  presence  of  noriaai  cardiac  output.  Such  mdivi<h4ate  may  be 
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considered  for  special  issuance  of  Class  I  and  11  certificates,  especially  if  they  are 
permitted  to  perform  the  duties  of  an  airman  in  a  situation  in  which  there  is  crew 
redundancy. 


IHscsute  ]Right  Ventricular  fefiiirilhnlag  Stenosis 

Loi3g-term  follow-up  data  for  this  defect  ere  not  clear,  but,  in  general,  the 
recommendations  for  valvular  pulmonic  stenosis  should  be  followed.  These  persons  may 
qualify  for  Class  I,  11  or  IE  certification  if  the  obstruction  is  mild,  as  defined  by  the 
absence  of  symptoms,  the  presence  of  only  minimal  right  ventricular  hypertrophy  on 
ECO,  and  a  pressure  difference  of  less  than  25  mm  Hg  across  the  ositflow  tract  in  the 
presence  of  normal  cardiac  output.  A  small  vmitricuJar  septal  defect  may  be  present 
with  a  pulmonic-to-systemic  flow  ratio  of  leas  than  I.SjI  as  long  as  the  other  criteria  are 
met. 

Individuals  who  have  bad  surgical  correction  of  discrete  right  ventricular  outflow 
tract  obstruction  may  qualify  for  Class  I,  n  or  Ht  certification  if  they  are  asymptomatic, 
have  a  norEcal  heart  size  on  chest  radiograph,  no  more  tb^m  minimal  right  vcmtricular 
hypertrophy  and/or  right  ventricular  coiuluction  delay  on  SCG,  a  normal  exercise  ECO, 
and  less  thaii  15  mffl  Hg  pressure  difference  across  the  right  ventricular  outflow  tract  in 
the  presence  of  normal  cardiac  output.  A  residual  ventricular  septal  defect  is  allowable 
provided  the  pulmonic-io-systemic  flow  ratio  is  less  than  1.2: i.  Individuals  exceeding 
these  criteria  may  qualify  for  Class  IE  certification  if  there  is  no  more  them  a  25  mm  Hg 
pressure  difference  across  ‘che  right  ventricular  outflow  tract  in  the  presence  of  normal 
cardiac  output,  and  if  a  vtatricular  septal  defect  is  present,  the  pulmoaic^’to-aysteBiic 
ratio  must  not  exceed  1.5:1.  Pilots  may  be  given  Ciasa  I  or  5  certificates,  especially  if 
they  perform  their  duties  as  airmen  in  the  situation  in  which  there  is  crew  redundancy. 
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Supiavalvular  Pulmonic  Stexiosis,  induding  Coarctation  of  the  Pulmonary  Arteries 

Persons  may  qualify  for  Class  I,  n  or  IH  certification  if  the  obstruction  is  trivial, 
aa  defined  above  for  trivial  pulmonic  valve  stenosis.  Class  HI  certification  may  be  given 
if  the  obstruction  is  mild  as  defined  above  for  mild  pulmonic  valve  stenosis,  and  Class  I 
and  H  certification  may  be  considered,  especially  if  the  airmen  perform  their  duties  in 
situations  in  which  there  is  cockpit  redundancy.  Following  correction,  certification  may 
be  given  in  accordance  with  criteria  described  for  surgicad  correction  of  pulmonic  valve 
stenosis. 


Pulmonary  HypertenMon 

Pulmonary  hypertension  from  any  cause  is  disqualifying  for  all  classes.  Persons 
with  primary  pulmonary  hypertension  are  continually  at  risk  of  sudden  death.  Exposure 
to  low  environmental  ox>fe,en  tension,  as  at  altitude,  increases  this  risk.  Similarly, 
individuals  with  secondary  pulmonary  h^'pertension,  such  aa  those  with  Eisenmenger's 
syndrome,  are  also  at  risk  of  iiiC£q>acitation  and  sudden  death.^  Exposure  to  altitude  is 
also  deleterious  for  this  group. 


Tetralog/  of  Fallot 

Very  few  individuals  with  tet^-alogy  of  Fallot  survivt  beyond  the  second  decade  of 
Ufa  without  surgical  iutervention.  ®  Persons  with  uncorrected  tetralogy  of  Fallot  do  not 
qualify.  Following  surgical  correction,  few  individuals  will  be  eligible  for  cf  vlification 
because  of  the  significant,  iricidonce  of  postoperative  compUcations.^'’  However,  an 
individual  may  quaUfy  for  Class  1,  II  or  III  certification  if  the  following  criteria  are  met: 
1)  the  surgical  repair  must  be  done  without  the  use  of  a  prosthetic  device,  homograft,  or 
transannular  patch;  2)  trar.sient  third  degree  heartblod.  must  not  have  occurred  in  the 
postoperative  period;  3}  there  must  be  a  normal  heart  size  and  normal  pulmonaiy 
vascularity  on  cnest  radiugrapb,  as  well  as  absence  of  ECG  evidence  of  bifascicular 
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block,  atrioventricular  conduction  delay,  or  dysrhythmia  at  rest  or  with  exercise. 

Continuous  ambulatory  24  hour  ECG  monitoring  is  required  prior  to  certification 
and  annually  thereafter;  treadmill  exercise  testing  is  also  required  annually. 
Echocardiographic  documentation  of  normal  right  and  left  ventricular  dimensions  and 
function  is  required  prior  to  certification  and  annually  thereafter.  It  is  also  necessary  to 
have  documentation  by  cardiac  catheterization  of  normal  right  ventricular  function  and 
dimensions,  absence  of  more  than  trivial  tricuspid  vadve  regurgitation,  right  ventricular 
systolic  pressure  less  than  40  mm  Hg  in  the  presence  of  normal  cardiac  output,  no  right 
to  left  shunt,  and  no  residual  left  to  right  shunt  exceeding  a  pulmonary  to  systemic  flow 
ratio  of  1.2:1. 

Individuals  who  have  had  sixsgical  repair  may  qualify  for  Class  m  certificates  if 
they  meet  the  criteria  just  described  but  exceed  cardiac  catheterization  requirements. 
However,  the  catheterization  must  document  no  more  than  minimal  right  ventricular 
dilatation,  no  more  than  mild  tricuspid  regurgitation,  right  ventricular  systolic  pressure 
less  than  40  mm  Hg  in  the  presence  of  normal  cardiac  output,  no  right-to-left  shunt,  and 
if  a  residual  left-tc-right  shunt  is  present,  it  must  not  exceed  a  pulmonary  to  systemic 
flow  ratio  of  1.5:1.  Because  of  the  continuing  risk  of  postoperative  complications,  annual 
cardiovascular  examinations  by  a  specialist  are  required  for  renewal  of  certification. 

Simple  Ttanspooition  of  the  Great  Arteries,  without 
Associated  Ventricular  Septal  Defect  or  Pulmonic  Stenods 

Because  of  the  presence  of  substantial  cyanosis,  individuals  with  uncorrected 
transposition  of  the  great  arteries  do  not  qualify.  Persons  who  have  undergone  surgical 
correction  of  transposition  of  the  great  arteries  do  not  qualify  for  Class  1  or  II 

C 

certification  because  of  the  risk  of  postoperative  complications.^ 

These  individuals  may  be  considered  for  Class  HI  certification  if  they  are 
asymptomatic  and  are  receivmg  no  cardiac  medication,  have  no  more  than  mild 
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cardiomegaly  on  chest  radiograph,  demonstrate  sinus  rhythm  on  routine  ECG,  an  absence 
of  significant  cardiac  dysrhythmia  or  significant  conduction  disturbance  on  24-hour 
ambulatory  ECG  monitoring  and  an  absence  of  significant  dysrhythmia  on  exercise 
testing.  These  individuals  must  undergo  postoperative  cardiac  catheterization  with 
intracardiac  elec  trophy  siological  studies  that  demonstrate  no  more  than  trivial  tricuspid 
regurgitation,  no  right-to-left  or  left-to-right  shunting,  normal  right  ventricular 
dimensions  with  right  ventricular  end-diastohc  pressure  less  than  12  mm  Hg,  left 
ventricular  systolic  pressure  less  than  40  mm  Hg,  normal  sinus  node  function,  cind  normal 
atrioventricular  conduction. 

Since  the  long  term  effects  of  the  right  ventricle's  functioning  as  the  systemic 
ventricle  are  not  known,  it  is  recommended  that  right  ventricular  performance  be 
assessed  periodically  by  appropriate  techniques. 

Sman  Ventricular  Septal  Defect 

Persons  with  a  small  ventricular  septal  defect  may  qualify  for  Class  I,  II  or  IH 
certification.  Such  individuals  must  be  asymptomatic,  have  typical  ausculatory  findings 
of  a  ventricular  septal  defect  with  normal  splitting  and  intensity  of  the  second  sound,  and 
no  diastolic  murmur  of  aortic  regurgitation  or  increased  mitral  valve  flow.  They  must 
have  a  normal  heart  size  on  chest  radiograph,  a  normal  ECG  eind  a  normal  left 
ventricular  size  and  function  by  two-dimensional  echocardiography.  Cardiac 
catheterization  is  not  required,  but  if  it  is  performed,  it  must  document  a  normal 
pulmonary  artery  pressure,  with  a  pulmonary-to-systemic  flow  ratio  of  le^  than  1.5:1 
and  no  right-to-left  shunt.  Persons  with  previous  cardiac  catheterization  data  that 
exceed  these  criteria,  who  undergo  a  spontaneous  closure  or  clinically  significant 
reduction  in  size  of  a  ventricular  septal  defect,  may  qualify  if  they  currently  meet  all  of 
the  other  criteria  described. 
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Moderate  Ventricular  Septal  Defect 

Individucils  with  a  moderate  size  ventricular  septal  defect,  that  is,  who  exceed  the 
criteria  for  a  small  vmitricular  septal  defect,  will  not  qualify  for  Class  I  or  II 
certification.  Although  the  risks  of  sudden  incapacitation  are  not  great,  such  events  do 
occur.^^  They  may  qualify  for  Class  IH  certification  if  they  meet  the  following 
criteria:  1)  they  must  be  asymptomatic  and  be  taking  no  cardiac  medication;  Z)  they 
must  have  zio  more  than  mild  cardiac  enlargement  on  chest  radiograph,  and  no  more  than 
mild  left  atrial  enlargement  and/or  left  ventricular  hypertrophy  on  ECG,  with  no  right 
ventricular  hypertrophy;  3)  there  should  be  cardiac  catheterization  documentation  of 
normal  pulmonary  arteriolar  resistance,  pulmonary  cirtery  systolic  pressure  less  than  40 
mm  Hg  and  left  to-right  shunt  with  a  pulmonar3r~to-systemic  flow  ratio  of  less  than  Z:l. 

Postoperative  Surg;ical  Ooauie  of  a  Ventricular  Septal  Defect 

Persons  who  have  had  surgical  closure  cf  a  ventricular  septal  defect  may  qualify 
for  Class  I,  n  or  in  certification  if  they  meet  the  following  criteria:  1)  they  must  be 
asymptomatic  and  taking  no  cardiac  medication;  Z)  there  must  be  no  residual 
auscultatory  evidence  of  a  ventricular  septal  defect,  and  there  must  be  normal  splitting 
and  intensity  of  the  second  heart  sound;  3)  there  must  be  a  normal  heart  size  on  chest 
radiograph,  and  a  normal  ECG  at  rest  and  with  exercise.  If  a  mild  right  ventricular 
conduction  delay  (QRS  complex  duration  less  than  O.IZ  seconds)  exbts  on  ECG,  an 
individual  may  still  qualify  if  no  dysrhythmia  occurs  oa  Z4-hour  ambulatory  ECG 
monitoring;  this  monitoring  should  be  repeated  annually.  If  a  more  significant  right 
ventricular  conduction  delay  is  present,  the  individual  may  qualify  if  invasive  His  bundle 
iudles  show  no  prolongation  of  the  H-V  interval.  Postoperative  catheterization  is  not 

required  provided  preoperative  catheterization  shows  normal  pulmonary  arteriolar 
16 


resistance. 


Persons  who  exceed  the  postoperative  criteria  just  described  may  qualify  for  Class 
in  certification,  but  not  Class  I  or  E  certification,  if  they  meet  criteria  described  for 
individuals  with  a  moderate  ventricular  septal  defect  and  if  they  have  no  significant 
dysrhythmia  or  conduction  disturbance  on  exercise  electrocardiogram.^^ 
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bdiemic  Heart  Disease 


Nearly  ten  years  have  elapsed  since  participants  of  the  Eighth  Bethesda 
Conference  of  the  American  College  of  Cardiology  addrtssrid  the  issues  of  cardiovascular 
problems  associated  with  aviation  safety.^  tn  this  document  we  re-examine  pilot 
certification  practices  in  light  of  more  current  knowledge  abxWt  coronary  arlery  dkease 
and  the  results  of  medical  and  surgical  treatment.  These  ismies  also  have  been 
considered  extensively  by  a  recent  workshop  in  the  United  Kingdom  on  Aviation 
Cardiology.^ 

Coronary  artery  disease  in  individuals  less  than  age  65  years  remains 
predominantly  a  disease  of  men,  and  its  incidence  is  strongly  determined  by  age.  From 
age  40  to  60  years,  men  experience  a  risk  of  myocardial  infarction  from  seven  to  three 
times  greater  than  that  ejqjerienced  by  women  of  similar  ages.^  Additionally,  among 
men  the  risk  of  death  from  ischemic  heart  disease  increases  exponentially  with  age,  an-'' 
is  8)  36  and  nearly  100  times  greater  at  ages  40,  50  and  60  years,  respectively,  than  it  is 
at  the  age  of  30  years.^  There  is  a  well-known  latent  period,  during  which  persons  with 
coronary  heart  disease  are  asymptomatic,  before  the  first  onset  of  clinical 
manifestations.  The  frequency  with  which  the  onset  of  coronary  artery  disease  occurs 
with  incapacitating  rapidity,  or  as  sudden  death,  is  less  readily  identified,  although  more 
than  50%  of  those  who  die  from  an  acute  myocardial  infarction  will  do  so  in  the  first  one 

A 

to  two  hours  after  the  onset  of  the  attack.’  Similarly,  in  male  population  groups  who 
were  studied  prospectively,  nearly  one-half  of  the  deaths  caused  by  coronary  heart 
disease  occurred  suddenly  within  one  h(Hir  of  the  symptoms.^  The  risk  of  sudden  death  in 
these  populations  was  positively  correlated  with  high  blood  pressure,  the 
electrocardiographic  patterns  of  left  ventricular  enlargement,  obesity  and  heavy 
cigarette  usage.^  It  is  only  natural  periodically  to  re-examine  the  question  whether 
better  methods  are  available,  or  need  be  utilized,  to  screen  pilot  populations  in  an 
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attempt  to  enhance  the  detection  of  coronary  artery  disease  in  the  latent,  asymptomatic 
phase. 

The  diagnosis  of  coronary  artery  disease  usually  is  not  difficult  when  manifested 
by  typical  angina  pectoris  or  by  classic  myocardial  infarction.  Even  the  presence  of  prior 
silent  or  clinically  unrecognized  myocardial  infarction  is  usually  evident  on  the 
subsequent  resting  electrocardiogram.  However,  during  the  latent  asymptomatic  phase 
of  coronary  artery  diseeise  or  when  the  symptoms  of  coronary  art&ry  disease  are  atypical, 
recognition  continues  to  be  the  challenge. 

It  is  well  known  and  generally  accepted  that  the  presence  of  certain  identifiable 
risk  factors  individually  and  collectively  increase  the  probability  of  coronary  artery 
occlusive  disease,^  these  being  age;  male  sex;  a  family  history  of  coronary  artery 
disease,  especially  of  early  or  premature  coronary  disease;  elevated  blood  pressure; 
cigarette  smoking;  diabetes  mellitus;  and  an  elevated  level  of  serum  cholesterol.  The 
awareness  of  the  role  of  these  risk  factors  has  played  an  important  part  in  the  health 
education  of  the  general  peculation  in  th^  country  and  has  probably  had  an  influence  in 
the  decreasing  mortality  from  coronary  artery  disease.^”^®  This  message  should  not  be 
over  looked  in  the  aviation  community. 


Detectioa  of  Latent  Coronary  Artery  Diseaae 
Detection  of  individuab  with  asymptomatic  coronary  artery  disease  is  not  only  a 
national  challenge  because  of  the  devastating  consequences  of  myocardial  infarction  and 
sudden  death,  but  b  an  especially  cbeP.enging  issue  in  the  air  transportation  industry 
because  of  the  potential  consequences  of  incapacitation  of  an  air  crew  member  due  to  a 
a  sudden  coronary  event.  The  occurrence  of  air  tran^ortation  incidents  resulting  from 
sudden  incapacitation  of  an  air  crew  member  because  of  a  cardiovascular  event  is 
infrequent  and  has  ail  but  been  eliminated  completely  in  multi-crew  operations. 
Overstringent  standards  of  fitness  could  increa^  public  safety  rbks  due  to  the 


replacement  of  9enior»  more  experienced  pilots  by  younger  pilots  who  may  be  more  fit 
medically  but  less  experienced. 

Th«  Resting  12-Lesyd  Electrocardiograiii  (ECC) 

The  resting  ECG  consistently  demonstrates  chaugnn  of  prior  myocardial  infarction 
whan  one  has  occurred.  Additionallyt  the  patterns  of  left  ventricular  enlargement  on  the 
resting  ECG^  and  even  of  non^ecific  ST  segment  and  T  wave  abnormalities  are 
associated  with  an  increased  risk  of  coronary  artery  hi  the  United  States 

Army  cardiovascular  screening  program  of  42t?5Z  males  over  the  age  of  40  years,  4,747 
(11%)  failed  the  primary  screening  bfM:anse  of  an  anormal  resting  electrocardiogram.^ 
Presently,  FAA  regulations  require  an  ECG  only  on  examinations  for  Class  I  certificates 
at  35  years  of  age  and  annually  beginning  at  40  years  of  age.  Broader  use  of  the  resting 
ECG  as  a  primary  screening  mechanism  is  strongly  recommended  for  ^jplicants  of  all 
classes  (non  entry.  Class  H  pilots  should  have  ECG  performed  at  age  35  and  40  years, 
and  every  two  vears  thereafter.  Class  HI  pilots  should  have  an  BCG  performed  at  age  40 
years  and  every  6  years  tnareafter. 

Exacite  Ei^trocardiognphy 

The  use  of  routine  exercise  eiectrocardi^^raji'diic  testing  after  some  predetermined 
age,  as  &  screening  technique  to  detect  latent  coronary  artery  disease  in  asymptomatic 
persons,  received  considerable  deliberation  by  this  committee,  and  a  wide  range  of 
opinions  was  coosidered.  Unfortunately,  the  value  of  any  screening  procedure  is  limited 
by  Bayes*  theorem  of  conditional  probability.  That  is,  the  random  use  of  exercise 

electrocardiographic  testmg  for  the  detection  of  asymptomatic  coronary  artery  disease 
usually  gives  rise  to  a  large  number  of  false  positive  results  when  the  prevalence  of 
disease  in  the  study  population  is  relatively  The  committee  recommends  a 

thorough  cardiovascular  evaluation,  including  exercise  electrocardiographic  testing,  of 
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those  individuals  with  symptoms  that  are  either  typical  or  atypical  for  coronary  artery 
diseasci  and  of  those  Individuals  who  are  found  to  have  hypertension  or  resting 
electrocardiographic  abnormalities.  Such  testing  would  currently  include  one  of  the 
standardized  graded  exercise  treadmill  test  protocols  that  has  displaced  prior  techniques 
of  testmg  such  as  the  Masters  Two-step  test.  The  low  prevalence  of  coronary  artery 
disease  in  younger  pilots  and  the  resultant  poor  predictive  value  of  routine  exercise 
testing  would  make  the  use  of  this  test  in  the  group  unwise. 

Since  the  risk  of  coronary  artery  disease  increases  rapidly  in  men  above  the  age  of 
50  yearSt  most  of  the  members  of  thh;  committeei  as  well  as  some  participants  in  the 
United  Kingdom  Workshop  in  Aviation  Cardiology,^  were  of  the  opinion  that  risk 

factor  assessment  and  exercbe  electrocardiographic  testing  are  appropriate  screening 
measures  for  male  pilots  age  50  years  and  older,  who  hold  Class  I  and  II  certificates  and 
who  are  perfca-ming  in  a  single-crew  commercial  (^ration.  We  recommend  that  the 
serum  cholesterol  be  determined  at  age  50  years  and  that  exercise  electrocardiographic 
testing  be  done  on  those  persons  whose  serum  cholesterol  is  300  mg/dl  or  greater.  An 
abnormal  response  to  electrocardiographic  exercise  testing  would  require  radionuclide 
stress  testmg  and,  if  this  is  abnormal,  should  lead  to  performance  of  coronary 
angiography.^^’ Extension  of  risk  factor  assessment  and  exercise  electrocardiographic 
testmg  to  pilots  holding  Class  I  and  II  certificates  operating  in  multi-crew  operations 
docs  not  presently  affair  justified.  There  exists,  however,  a  need  for  research  into 
methods  of  coUectmg  rfak  factor  information  in  pilots  and  the  predictive  value  of  such 
information.  Further  research  into  the  frequency  of  coronary  events  among  pilots,  while 
on  and  off  duty,  and  the  prediction  of  these  events  bv  risk  factor  assessment,  is  strongly 
needed.  Such  investigations  w«xiid  also  emphasise  to  the  pilot  population  the  importance 
of  correctable  risk  factors,  such  as  cigarette  smoking.^ 
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Radiomicfide  Sireas  Testing 


Radionuclide  ventriculography,  a  noninvasive  procedure,  provides  excellent 
information  about  regional  and  global  ventricular  function  at  rest  cind  following 
exercise.  Thallium  201  myocardial  perfusion  imaging  provides  information  about  both 
prior  myocardial  infarction  and  stress  induced  myocardial  perfusion  defects.^^’^^  In  the 
cardiovascular  evaluation  of  the  asymptomatic  subject,  thallium  201  exercise  imaging  is 
indicated  if  the  electrocardiographic  treadmill  response  is  abnormal.  An  ischemic 
response  to  stress  would  strongly  favor  the  subsequent  use  of  coronary  angiography.^*^ 
Both  tests  have  also  been  used  to  risk*stratify  patients  following  myocardial  infarction^^ 
and  to  evaluate  patients  after  coronary  artery  bi^jass  surgery. Neither  test  has  a 
role  in  the  routine  screening  of  the  asymptomatic  subject;^^  however,  ..oth  tests  have 
enjoyed  a  role  in  the  secondary  screening  of  coronary  artery  disease  with  some  evidence 
favoring  a  higher  sensitivity  and  ^ecificity  with  thallium  201  exercise  imaging.^*^’^^ 

bodbridufils  with  Coroaary  Artery  Disease 

The  presence  of  known  coronary  artery  disease  is  the  single  most  powerful 
predictor  of  subsequent  coronary  events.  Therefore,  the  reiasuance  of  a  certificate  that 
has  once  been  denied  because  of  coronary  artery  disease  dictates  that  the  evaluation  for 
the  potential  of  recurrent  events  be  stringent,  that  tebsuance  of  Class  I  and  H 
certificates  be  considered  preferentially  for  pilots  in  multi-crew  operations,  and,  since 
coronary  disease  is  not  static,  that  s  mechanism  for  effective,  periodic  re-evaluation  be 
initiated  and  followed.  Fortunately,  our  knowledge  about  the  course  of  coronary  artery 
disease,  both  after  infarction  and  after  coronary  artery  bypass  surgery  continues  to  grow, 
and  presently  permits  sound  risk  stratification,  based  not  only  upon  coronary  and 
ventricular  anatomy,  but  also  upon  arrhythmia  moniloring  and  functional  testing. 

Such  evaluation  permits  the  selection  of  individuals  with  known  coronary  artery  disease, 
who  are  at  minimal  risk  from  their  disease,  and  allows  their  return  to  flying  status. 
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Asymptomatic  and  otherwise  healthy  individuals  with  recognized  coronary  artery 
disease  who  desire  reisauance  generally  fall  into  one  of  three  categories!  1)  individuals 
who  have  successfully  recovered  from  an  acute  myocturdial  inlarction,  or  who  have  been 
identified  as  having  had  a  clinically  "silent"  infarction,  or  who  have  angiogr^hic 
evidence  of  coronary  artery  disease  discovered  in  some  unrelated  fashion;  ‘L)  individurls 
who  have  successfully  recovered  from  coronary  artery  b3rpass  surgery;  and  3)  individuals 
who  have  been  successfully  treated  by  coronary  bcdloon  cmgioplasty.  Criteria  for 
evaluation  and  return  to  flying  status  as  well  as  for  periodic  evaluation  follow. 

0  Individucds  who  have  recovei-ed  from  previous  myocardial  infarction 

For  Classes  I,  n  and  IH,  individuals  must  be  asymptomatic  one  year  after  the 
event.  At  a  minimum,  results  of  a  thorough  c'  iiovascxilar  evaluation  should 
demonstrate  a  normal  cardiovasoalar  system  at  rest  that  responds  normally 
to  an  exercise  te  i  to  at  least  Stage  and  a  heart  rate  of  90%  of  the 
predicted  maximum  heart  rate  for  without  evidence  of  stress- 

induced  ischemia.  Ambulatory  electrocardiographic  monitoring^  should 
reveal  no  significant  rhythm  disturbance.  Exercise  thallium  scintigraphy 
and/or  exercise  radionuclide  ventriculograpby^^’^^  should  demonstrate  no 
significant  evidence  of  a  stress-induced  myocardial  perfusion  defect  and/or 
significant  stress -induced  regional  or  global  systolic  ventricular  dysfuiKtion. 

For  Classes  I  and  n,  coronary  angiography  should  demonstrate  no  evidence  of 
significant  coronary  occlusive  disease,  defined  as  greater  than  or  equal  to 
50%  narrowing  of  lumen  diameter,  other  than  that  producing  the  index 
infarction;  and  left  ventriculography  should  demonstrate  near-normal  global 
systolic  ventricular  function  with  no  more  than  a  single  area  cf  regional 
hypokinesia  or  akinesia.  At  6  month  intervals  follow-up  cardiovascular 
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assessment  and  treadmill  electrocardiographic  stress  testing  should  remain 
normal  and  at  12  month  intervals  eiectrocardiogrt^ic  monitoring  should 
show  no  significant  rhythm  disturbance^  and  exercke  thallium  scint%raphy 
and/or  exercise  gated  blood  pool  radionuclide  ventriculography  should 
demonstrate  no  evidence  of  a  stre^'^induced  myocardial  perfusion  defect  or 
of  stress-induced  regional  or  global  ventricular  dysfunction.  Repeat 
coronary  angiography  should  be  performed  after  five  years  or  earher  if  there 
are  coexisting  risk  factors  known  to  accelerate  atherogenesis. 

For  Class  HI  follow-up  cardiov^cular  assessment  should  include  normal 
stress  electrocardiographic  testing  at  yearly  intervals. 

0  Individuals  whc  have  undergone  ccaonary  artery  bypass  (CAB) 

For  Classes  I,  n  and  III  individuals  must  be  asymptomatic  6  months  after 
At  a  minimum,  results  a  thorough  cardiovascular  evaluation 
should  demonstrate  a  normal  cardiovascular  system  at  rest  that  re^onds 
normally  to  an  exerc^e  test  to  at  le.ist  Stage  and  a  heart  rate  of  90% 
q£  the  pfedictsd  max.imu5J  rate  for  without  evidence  of 

stress -induced  eebeatta-  Ambulatory  electrocardiographic  nionitoring  should 
reveal  no  si^ific^nt  rhythm  disturbance.  Exercise  thallium  scintigraphy 
and/or  exarcise  radionuchde  ventriculography^*^*^^  should  demonstrate  no 
siga’  Ticant  evidence  of  a  stress-induced  myocardial  perfusion  defect  and/or  a 
significant  stress-induced  regional  or  global  systolic  ventricular  dysfunction. 

For  Classes  I  and  E  coronary  angiography  should  demonstrate  wide  patency 
of  all  bypasses  and  no  significant  unbypassed  disease.  The  number  of 
bypasses  is  a  less  important  factor  titan  adequate  graft  patency.  Left 
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ventriculography  should  demonstrate  near  normal  global  systolic  ventricular 
function  with  no  more  than  a  single  area  of  regional  hypokinesia  or 
akinesia.  Follow-u^  examinations  should  be  identical  to  those  for  previous 
myocaunlial  infarction  with  an  additional  requirement  of  repeat  coronary 
artery  graft  angiography  and  left  ventriculography  five,  8,  and  10  years  after 
CAB.  A  somewhat  less  stringent  schedule  for  repeat  angiogrcq)hy  might  be 
permitted  if  the  internal  mammary  artery{ies)  was  used  as  the  bypass 
conduit(s).^^  Occurrence  of  significant  graft  occlusion  or  of  native  vessel 
disease  distal  to  the  graft  or  of  significant  progress  of  native  vessel  disease 
in  unbypassed  vessels  would  preclude  special  issuance.  These  stringent 
follow-iq>  requirements  aure  necessary  because  of  the  palliative  nature  of 
CAB  and  the  likelihood  of  progressive  atherosclerotic  changes  in  either  the 
graft  or  the  native  vessels,  especially  in  the  second  half  decade  after 
surgery.^^’^® 

/ 

Class  IQ  requirements  for  foUow-up  cardiovascular  assessment  are  the  same 
as  for  myocardial  infarction. 

o  Individuals  who  have  been  treated  successfully  by  intracoronary  balloon 
angioplasty 

For  Classes  I  and  n  requirements  are  as  outlined  above  for  those  following 
CAB.^^  Coronary  angiography  should  demonstrate  wide  patency  of  the 
dilated  vessel  and  no  other  major  occlusive  disease,  defined  as  greater  than 
ot  equal  to  50%  luminal  diameter  narrowing.  Left  ventriculographic  criteria 
shouia  be  identical  to  those  for  myocardial  infarction  and  CAB.  Follow-up 
should  be  identical  to  the  requirements  for  CAB.  The  long-term  status  of 
individuals  who  have  undergone  balloon  angioplasty  is  still  unknown. 
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Accordingly,  foUow-up  angioplasty  at  the  fifth  year  presently  appears 
advisable.^^ 

Class  in  requirements  are  the  same  as  those  foUowing  myoccirdial  infcirction, 
although  special  issuance  may  be  considered  at  6  months  after  surgery. 
Because  of  the  newness  of  this  procedure,  coronary  angiography  should  be 
performed  at  6  months  and  the  results  should  meet  the  criteria  set  fourth  for 
Classes  I  and  II. 
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Hypertenaioa  in  Aviation 


Since  hypertension  affects  approximately  25%  of  the  adult  population  in  the 
United  States,^  this  important  risk  factor  for  cardiovascular  disease  is  a  major 
consideration  in  the  medical  qualifications  for  airmen.^ 

As  of  January  1983>  increased  blood  pressure  was  the  cardiovciscular  condition 
with  highest  prevalence  (6206  cases)  among  airmen  seeking  medical  certification  in  all 
three  classes.  Therefore,  it  is  not  siirprising  that,  among  all  cardiovascular  conditions, 

q 

hypertension  caused  the  highest  number  (169)  of  denials  for  medical  certification. 

As  reported  by  the  1975  Bethesda  Conference,^  in  the  absence  of  clinical  or 
laboratory  evidence  of  cardiovascular  disease,  blood  pressure  may  be  the  best  predictor 
of  subsequent  cardiovascular  events  that  might  cause  unexpected  disability  or  death  in  a 
pilot  or  other  flight  crew  members  during  the  performance  of  duty.  The  risk  of  adverse 
cardiovascular  events  is  directly  related  to  the  level  of  the  blood  pressure  and  is 
heightened  by  factors  such  as  age,  sex,  race,  family  history,  smoking,  blood  lipid  levels, 
glucose  intolerance,  target  organ  damage  and  alcohol  intake.  The  interactions  of  the 
major  risk  factors  are  well  known  through  the  results  of  the  Framingham  study. ^  The 
importance  of  initiating  procedures  leading  to  the  detection  and  prevention  of  the 
controllable  risk  factors,  such  as  smoking  and  lipid  levels,  is  obvious  and  should  be 
considered  by  regulatory  agencies  re^onsible  for  the  health  of  civilian  airmen  and  the 
safety  of  civilian  aviation. 

The  diagnosis  of  hypertension  in  adults  is  confirmed  when  the  average  of  two  or 
more  diastolic  blood  pressures  measured  in  the  sitting  position  on  at  least  two  separate 
visits  or  on  separate  measurements  b  equal  to  or  greater  than  95  mm  Hg,  and  when  the 
average  of  multiple  systolic  blood  pressures  on  two  or  more  separate  vbits  b  consbtently 
greater  than  150  mm  Hg.^*^  Systolic  pressure  should  not  exceed  160  mm  Hg  regardless 
of  the  level  oi  diastolic  blood  pressure.^  Casual  or  isolated  blood  pressure  measurements 


IV  -  311 


should  not  be  used  to  establish  a  diagnosis  of  hypertension.  Identical  blood  pressure 
criteria  for  all  classes  of  certification  are  justified  based  on  the  clear  increeised  risk  for 
the  development  of  cardiovascular  disease  in  persons  with  hypertension. 

Blood  pressure  should  be  measured  with  the  subject  seated  comfortably  with  the 
arm  bared  at  heart  level  amd  well  supported.  Blood  pressure  should  be  measured  in  both 
arms.  The  disappearance  of  sound  (phase  V)  should  be  reported  as  the  diastolic  blood 
pressure.  Sphygmomanometer  standards  and  appropriate  cuff  sizes  should  be  used 
according  to  criteria  set  forth  by  the  American  Heart  Association. 

Intermittent  or  occasional  blood  pressure  measurements  above  acceptable  levels 
are  frequent,  and  persons  with  intermittently  variable  or  labile  blood  pressure  present  a 
potential  problem  because  of  the  we  11 -recognized  fact  that  these  persons  might  develop 
sustained  hypertension  and  thereby  later  be  disqualified  from  medical  certification.  The 
purpose  of  confirming  elevated  blood  pressure  and  of  repeating  measurements  is  to 
determine  whether  initial  elevations  remain  high  and  require  close  observation, 
evaluation  and/or  therapy,  or  whether  the  blood  pressure  has  returned  to  normal  levels 
and  thereafter  requires  only  periodic  monitoring. 

Once  the  presence  of  a  sustained  and  significant  elevation  in  blood  pressure  has 
been  documented,  then  an  evaluation  should  attempt  to  answer  at  least  the  following 
three  questions:^ 

1.  Is  target  organ  involvement  present? 

2.  Are  cardiovascular  risk  factors  other  than  hypertension  present? 

3.  Does  the  patient  have  a  primary  or  secondary  (possibly  a  reversible  or 
surgically  correctable)  form  of  hypertension? 

Prior  to  pursuing  an  expensive  and  extensive  laboratory  investigation  to  answer 
these  questions,  a  careful  history  is  mandatory.  It  is  most  important  to  review  the  use  of 
all  prescribed  and  'over  the  counter"  medications  for  any  effect  they  may  have  on 
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current  blood  pressure  measurements  or  their  possible  interference  with  the  detection  of 
angina,  transient  ischemic  attacks,  dyspnea  and  edema,  and  with  the  subsequent 
effectiveness  of  antihypertensive  drug  regimens.  The  medical  history  should  elicit  a 
family  history  of  hypertension  and  associated  cardiovascxilar  disease,  renal  disease  or 
diabetes  mellitus.  The  duration  and  levels  of  increased  blood  pressure,  the  re^onse  to  or 
side  effects  of  previous  antihypertensive  therapy,  any  weight  changes,  dietary  habits, 
especially  sodium  and  potassium  intake,  and  use  of  alcohol,  are  important  historical 
items.  In  addition,  the  presence  or  absence  of  other  cardiovascular  risk  factors  such  as 
obesity,  smoking,  hyperlipidemia  and  carbohydrate  intolerance  are  important. 

The  physical  examination  should  include  blood  pressure  measurements  with  the 
patient  sitting.  Blood  pressure  should  be  measured  in  both  arms.  There  should  also  be  a 
recording  of  height  and  weight;  a  careful  funduscopic  examination  for  the  presence  of 
arteriolar  narrowing,  airteriovenous  compression,  hemorrhages,  exudates  and  papilledema; 
palpation  and  auscxiltation  of  the  neck  for  the  amplitude  of  carotid  pulsations  as  well  as 
for  bruits  and  the  presence  of  cervical  venous  distention;  examination  of  the  lungs  for 
the  presence  of  pulmonary  congestion;  assessment  of  the  heart  for  incresed  heart  rate, 
size,  arrhythmia,  murmurs  and  gallop  sounds;  examination  of  the  abdomen  for  bruits  and 
palpable  masses  such  as  enlarged  kidneys;  careful  examination  of  the  extremities  for 
diminished  or  absent  peripheral  arterial  pulses  and  the  presence  of  edema;  and  a  brief 
neurological  exam. 

The  extent  of  the  initial  and  subsequent  laboratory  investigations  will  depend  upon 
the  level  of  blood  pressure,  the  details  of  the  medical  history  and  the  findings  on  physical 
examination.  However,  the  tests  will  generally  be  grouped  in  categories  to  assist  in 
determining  the  severity  of  any  associated  vascular  disease  and/or  the  possible  cause! s) 
for  hypertension.  Laboratory  tests  to  assess  cardiovascular  rbk  factors  may  provide 
appropriate  and  necessary  baseline  values  tor  judging  initial  and  future  adverse 
biochemical  effects  of  therapy.  The  laboratory  investigation  should  likewise  lead  to  an 


assessment  of  the  presence  or  absence  of  significant  target  organ  involvement  in  the 
hypertensive  process.  The  usual  initial  laboratory  studies  should  include  a  hemogram; 
urinalysis;  a  biochemical  profile,  including  at  a  minimum  a  fasting  plasma  glucose, 
creatinine,  serum  electrolytes  and  cholesterol;  chest  radiogr^h,  ECG  and  exercise 
treadmill  test.  Annuedly  thereafter  the  medical  re-evaluation  should  include  a  history, 
physical  examination,  ECG  and  biochemical  profile.  At  intervals  of  three  to  five  years 
chest  radiographs  and  exercise  treadmill  tests  are  recommended.  Because  evidence  of 
taurget  organ  damage  increases  the  risk  of  complications,  the  following  findings  might  be 
considered  disqualifying  for  medical  certification  regardless  of  the  levels  of  blood 
presaire  or  its  ability  to  be  controlled  by  appropriate  medication:^ 

1.  Left  ventricular  hypertrophy,  as  manifested  in  the  ECG  by  voltage  changes 
and  ST  segment  T  wave  abnormalities  (voltage  changes  alone  may  not  be 
disqualifying]. 

2.  Radiographic  evidence  of  cardiomegaly  greater  than  20%  by  the  Underleider 
criteria  or  a  cardio thoracic  ratio  of  greater  than  50%. 

3.  AzottHiia  as  reflected  by  a  serum  creatinine  greater  than  2.S  mg/dL 

4.  Hypertensive  retinopathy  of  grcup  3  or  4  (Keith-Wagner-Barker- 
classification.' . 

If  the  person  is  determined  have  a  form  of  surgically  correctable  hypertension, 
then  following  such  treatment  he  or  she  should  be  re-evaluated  for  certification. 

Such  surgically  correctable  conditions  include  pheochromocytoma,  primary 
aldosteronism  (unless  the  surgery  was  a  bilateral  adrenalectomy),  renovascular  disease 
and  renal  parenchymal  disease.  Three  months  or  more  after  the  operation,  if  the  blood 
pressure  is  normal  and  there  is  an  improvement  or  clearing  of  the  target  organ  damage, 
the  applicant  should  be  certified.  If  residual  hypertension  is  present  foliowin^^  these 
surgical  procedures  and  the  blood  pressure  can  be  controlled  with  acceptable  dxx'.qs  and 
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there  s  no  target  organ  disease,  then  certification  should  be  granted  on  the  same  basis  as 
for  persona  with  essential  hypertension.  Because  of  the  likelihood  of  a  recurrence  of 
hypertension  following  transluminal  balloon  angioplasty  of  the  renal  artery  for 
atherosclerotic  renovascular  hypertensiont  the  blood  pressure  should  be  monitored  every 
six  months  following  this  procedtite,  and  more  often  for  those  persons  who  are  receiving 
antihypertensive  drug  therapy  as  weU.  Blood  pressure  surveillance  may  need  to  be 
extended  to  three  years. 

Persons  who  have  undergone  either  surgical  treatment  for  Cushing's  syndrome  or 
sympathectomy  for  hypertension  should  not  be  certified  even  if  they  become 
trormotensive  as  a  result  of  the  operation. 

Antihypertenazve  Treatment  and  Medicatioca 

"The  goal  of  treating  pallets  with  hypertensicm  b  *o  prevent  the  morbidity  and 
mortality  attributable  to  high  blood  pxesaure.  This  means  the  reduction  of  elevated  blood 
pressure  to  the  extent  that  excess  cardiovascular  risk  is  eliminated.  Although  the 
beneBts  of  therapy  have  been  demonstrated  in  numerous  clinical  trials,  the  decision  to 
initiate  therapy  in  any  patient  requires  the  physician  to  consider  at  least  two  factors: 
the  severity  of  the  blood  pressure  elevation  and  the  presence  of  other  complicatioas  or 
additional  risk  factors.  The  effectiveness  of  antihyper  tensive  drugs  iu  reducing  elevated 
blood  pressure  is  well  established."^  This  statement  from  the  1984  Report  of  the  Joint 
National  Committee  in  Detection,  Evaluation  and  Treatment  of  High  Blood  Pressure 
clearly  outlines  the  generally  accepted  principles  and  concepts  of  ant ihyper tensive 
therapy.  The  ultimate  goal  of  aotihypertemive  therapy  is  to  achieve  and  maintain,  d 
feasible,  a  diastolic  blood  pressure  at  or  lower  than  90  mm  It  is  strongly 

recommended  that  effective  treatment  of  hypertension  should  include  nonpbarmacologic 
modalities  in  conjunction  with  currently  available  antihypertensive  drugs. 
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Considerable  interest  has  developed  in  the  nonpharniacologic  treatments  for 
hypertension.^  Such  factors  as  weight  reduction,  dietary  sodium  restriction  combined 
with  increased  dietary  potassium,  reduction  in  alcohol  intake,  reduction  in  dietary 
saturated  fats,  cessation  of  cigarette  smoking,  appropriate  exercise  programs  and  other 
modifications  of  behavior  should  be  incorporated  into  antihypertensive  regimens  when 
appropriate. 

Presently  the  Federal  Aviation  Administration  (FAA)  considers  diuretics  and  low 
doses  of  ^proved  beta  adrenergic  blocking  agents  to  be  acceptable  treatment  of 
hypertension,  if  fecial  cardiovascular  evaluation  reveals  no  target  organ  disease. 
Allowable  doses,  recommended  periods  of  surveillance  and  a^rcpriate  Laboratory 
monitoring  are  the  subjects  of  continuing  dacu^ion  and  will  be  determined  by  levels  of 
blood  pressure,  co-existing  conditions  and  patient  compliance.  Considerable  Interest  and 
information  have  developed  regarding  the  importance  of  potassium  depletion  in  the  risk 
of  actual  or  potential  cardiac  arrhythmias,  especially  ventricular  ectopy,  following  the 
administratictfk  of  thiazide  drugs  as  a  part  of  hypertensive  therapy.  The  maintenance  of  a 
normal  serum  potassium  concentration  is  mandatory  in  flight  personnel  treated  with 
diuertics  for  hypertension.  Sipplementai  oral  potassium  preparations  should  be  given,  if 
necessary,  to  accomplish  this  goal.  Following  the  initiation  of  therapy  with  any  diuretic, 
the  serum  potassium  should  be  monitored  in  four  weeks  and  thereafter  at  6  month 
Intervals,  and  these  values  should  be  reported  to  the  FA.\.  Consideration  should  also  be 
given  toward  the  potential  negative  biochemical  effect  of  thiasides  on  lipid  levels, 
carbohydrate  metabolism,  magnesium  and  serum  uric  acid  concentrations. 

Beta  adrenergic  receptor  blocking  agents  may  cause  sedation  and  also  have  other 
side  effects.  The  hydrophilic  beta  biodters  may  cause  fewer  side  effects,  particularly  as 
related  to  the  central  nervous  system,  since  they  do  not  readily  penetrate  the  biood-brain 
barrier.  There  are  probably  theoretical  reasons  why  beta  blocking  agents  should  be 
preferred  over  diuretics  as  so-called  “first -line"  drugs  for  airline  pilots  requiring 


antihypertensive  therapy.  Should  such  a  firm  recommendation  be  made»  the 
demonstration  of  unimpaired  critical  task  performances  while  using  these  drugs  would 
seem  to  be  a  reasonable  requirement. 

Hydrala£.ine  and  calcium  channel  blockers  should  be  accepted  as  antihypertensive 
therapy  for  airmen.  The  potential  usefulness  of  other  classes  of  compounds,  such  as  low- 
dose  angiotensin-converting  enzyme  inhibitors,  may  adso  be  considered.  Based  on 
previous  experience,  guanethidine,  guanadryl,  ganglionic  blocking  agents,  rauwolfia 
derivatives,  prazosin,  methyldopa,  clonidine  and  guanabenz  are  considered  unsuitable. 

If  pilots  are  to  be  granted  <pecial  issuance  certificates  contigent  iqjon  their  taking 
acceptable  antihypertensive  medications  for  control  ox  their  blood  pressure,  there  must 
be  some  method  to  ensure  that  the  medication  is  taken  regularly  and  the  blood  pressure 
remains  under  satisfactory  controL  The  recommetidatioos  from  the  Bethesda  conference 
are  suitable  and  desirable  in  this  regard.^ 
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RecomBieDded  Revsion  of  Form  8065-1 
Instructions  for  Preparation  and  Submittal  of  Electrocardiogram 
Submit  only  original  ECG  tracings.  Photocopies  are  not  acceptable. 

Z.  ECG  must  be  taken  within  30  days  prior  to  FAA  physical  examination. 

3.  Chest  electrode  placement  as  follows: 

V-1  At  the  4th  right  interspace  at  the  sternal  border 
V-Z  At  the  4th  left  interspace  at  the  Vernal  border 
V-3  Halfway  between  leads  V-2  and  V-4 
V-4  At  the  5th  left  interspace  on  the  midclavicular  line 
V-5  Halfway  between  V-4  and  V-6 

V-6  On  a  line  dropped  perpendicularly  from  V-4  to  the  midaxillary  line 

4.  Show  standardization  on  leads  I  and  V-1. 

5.  Sigrply  12-lead  3-chacnel  ECG,  or  if  one  channel  recording: 

a.  Cut  leajds  1,  II  and  M  six  inches  longi  leads  AVR,  AVL,  AVF,  and  all  V  leads 
to  two  inches  long.  (Guide  provided  above  for  measurements.) 

b.  Arrange  leads  in  the  order  shown  in  line  3  above;  mark  lead  number  in  upper 
left  hand  comer  on  the  front  of  each  segment. 

6.  Print  af^Ucant’s  name  on  the  FRONT  of  the  lead  I  portion  of  tracing. 

7-  Staple  all  tracings  to  identificatioa  card  below  at  point  indicated;  tear  off 
identification  card  alo:^  perforation;  attach  to  Form  FAA-SSOO-S,  and  mail  to: 
Federal  Aviation  Administration 
Aerotnedicad  Certification  Branch 
PO  3os  25082 

Oklahoma  City,  Oklahoma  73125 
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Recommended  RevisiaQ  of  Form  8500-19 

Cardiovascular  Evaluation  Specifications 

These  specifications  have  been  developed  by  the  Federal  Aviation  Administration 
(FAA)  to  determine  an  applicant's  eligibility  for  airman  medical  certification. 
Standardization  of  examination  methods  and  reporting  is  essential  to  provide  sufficient 
basis  for  making  this  determination  and  the  prompt  processing  of  applicants.  This 
cardiovascular  evaluation,  therefore,  must  be  reported  in  sufficient  detail  to  permit  a 
clear  and  objective  evaluation  of  the  cardiovascular  disorder(s)  with  emphasis  on  the 
functional  capacity,  prognosis,  and  -isk  for  future  serious  incapacitating  events.  It  must 
be  performed  by  a  ^ecialist  in  internal  medicine  or  cardiovascular  diseases  and  should  be 
forwarded  to  the  FAA  immediately  t^on  completion,  hmdequate  evaluation  or  reporting 
or  failure  to  submit  the  report  to  the  FAA  promptly  may  delay  the  certification 
decision.  At  a  minimum  the  evaluation  must  include  the  following: 

1.  Medical  History  -  Particular  referexme  should  be  given  to  cardiovascular 
abi'iormalities,  including  cerebral  or  peripheral  vascular  diseases,  a  history  of 
hypertension,  stroke,  myocardial  infarction,  syncope,  edema,  heart  murmur, 
chest  pain,  dyspnea  and  arrhythmias.  The  results  of  special  diagnostic 
procedures,  such  as  exercise  treadmill  tests,  angiograms,  echocardiograms 
end  nuclear  studies,  should  be  documented.  A  review  of  all  prior 
hospitalizations  should  be  recorded.  All  medications  currently  or  recently 
used  should  be  identified  including  the  name  and  purpose  of  the  medication. 
Side  effects  of  permitted  medication  should  be  identified,  such  as  drowsiness 
or  decreased  mental  acuity,  particularly  if  the  patient  is  on  a  beta-receptor 
blocking  drug. 


Famiiiy)  Personal  and  Social  History  >  A  statement  of  the  ages  and  health 
status  of  parents  and  sibilings  is  necessary;  if  deceased,  age  at  death  and 
cause  should  be  included.  Also,  an  indication  of  whether  any  blood  relative 
has  had  heart  or  vascular  disease,  hypertension,  diabetes  or  known  disorders 
of  lipid  metabolism  should  be  provided.  Smoking,  drinking  and  recreational 
habits  of  the  applicant  are  pertinent,  as  well  as  whether  a  program  of 
physical  fitness  is  being  maintained.  Comments  on  the  level  of  physical 
activities,  functional  limitations,  occupation  and  avocational  pursuits  are 
essential. 

Records  of  Previous  Medical  Care  *  If  not  previously  furnished  to  the  FAA,  a 
copy  of  pertinent  hospital  records  as  well  as  outpatient  treatment  records, 
with  clinicad  data,  radiographic  and  laboratory  observations  and  copies  of 
serial  ECO  tracings  and  exercise  electrocardiograms  should  be  provided. 
Detailed  reports  or  surgical  procedures  as  well  cerebral  and  coronary 
arteriography  and  other  major  diagnostic  studies  are  of  prime  importance. 

General  Physical  Examination  -  A  brief  description  of  any  personal 
characteristics  worthy  of  comment:  height,  weight,  blood  pressure  readings 
in  both  arms  while  sitting  and  standing;  funduscopic  examination  of  retinal 
arteries;  condition  of  peripheral  arteries;  carotid  artery  auscultation;  heart 
size;  rate;  rhythm  and  description  of  murmurs  (location.  Intensity,  timing 
and  opinion  as  to  significance)  and  other  findings  of  consequence  must  be 
provided. 

Laboratory  Data  -  A  minimum  must  include  actual  test  values  of: 

A.  Routine  urinah/sis  and  complete  blood  count. 
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Blood  chemistries  (values  and  normal  ranges  of  the  laboratory). 

1.  Serum  cholesterol  and  triglycerides  after  12  to  16  hour  fast. 

2.  Fasting  plasma  glucose  (If  the  fasting  plasma  glucose  is 
elevated}  include  a  two  hour  oral  glucose  tolerance  test 
following  a  75  to  100  gram  carbohydrate  load). 

3.  Serum  creatinine  or  BUN. 

4.  T3  and  T4}  if  indicated. 

5.  Serum  electrolytes  if  patient  has  been  on  diuretics  or  has  a 
history  of  hypertension. 

Recent  PA  and  lateral  chest  radiogra^phs  (provide  films  if  abnormal). 
Elec  trocardiograms 

1.  Resting  tracing. 

2.  Near  maximal  treadmill  exercise  stress  test}  unless 
contraindicated}  with  achievement  of  at  least  90%  of  maximal 
heart  rate  or  symptom  limited.  (If  applicant  is  taking  a  beta 
receptor  blocking  drug,  it  is  suggested  that  if  possible  the 
^phcant  be  tested  after  the  beta  blocker  drug  has  been 
sto5)ped  if  90%  of  the  maximal  heart  rate  cannot  be  achieved 
during  exercise  testing  on  the  drug,  e^ecially  if  there  has  not 
been  a  prior  treadmill  test  recorded  off  medication). 

a.  State  methodology  used,  including  protocol. 

b.  Describe  symptoms  that  occurred  during  the  test. 

c.  Provide  blood  pressure  and  pulse  determinations  at  rest 
and  at  each  stage  of  the  exercise  stress  test  and  during 
each  minute  of  the  recovery  period. 

d.  Submit  copies  of  the  representative  ECG  tracings  for 
the  control,  immediately  at  peak  exercise,  and  for  each 


one  minute  interval  for  six  minutes  following  cessation 
of  exercise.** 


E.  Two  dimensional  and  M"mode  echocardiogram  should  be  obtained  in 
all  applicants  who  have  a  significant  heart  murmur  or  cardiomegsuy 
on  the  PA  chest  radiograph.  Echocardiography  may  be  indicated  also 
at  the  cardiovascular  ^ecialist's  recommendation  in  the  evaluation  of 
certain  other  suspected  problems  (such  as  VPB's  or  other 
arrhythmias). 

F.  Thallium  exercise  and  resting  myocardial  perfusion  scans  may  be 
useful  in  the  evaluation  of  certain  conditions  (left  bundle  branch 
block,  resting  ECG  repolarization  abnormalities,  atypical  chest  pain 
problems]  and  should  be  at  the  option  of  the  cardiovascular  specialist. 

G.  Exercise  and  resting  MUGA  scans  or  Brst  pass  ventriculogrami  At 
the  option  of  the  cardiovascular  specialist  one  of  these  tests  may  be 
also  used  in  addition  to  or  in  place  of  the  thallium  scan. 

H.  Ambulatory  electrocardiogram:  A  24diour  ambulatory 

electrocardiogram  should  be  obtained  in  all  applicants  with  a  history 
of  an  arrhythmia,  as  well  as  in  ^plicants  with  certain  other 
conditions  such  as  those  who  have  had  coronary  artery  bypass  surgery 


••NOTE:  The  information  obtained  through  a  determination  of  current  cardiovascular 
capacity  and  an  evaluation  of  exercise  end  points  under  the  stress  of  rhythmic  exercise  is 
considered  essential  to  the  determination  of  fitness  of  any  apphcant  with  suspected  or 
known  cardiovascular  disease.  Current  practice  indicates  that  a  stress  test  on  a 
treadmill,  using  either  a  Bruce  or  Blake  protocol,  is  best  for  providing  tlie  desired 
performance  data.  Alternatively,  an  ergometer  test  that  results  in  a  degree  of  work  of 
approximately  90%  of  the  age-predicted  maximum  capacity  using  heart  rate  end  points  is 
acceptable.  All  usuai  medical  precautions  should  be  followed  in  pre-screening,  election 
to  test,  testing  and  follow-up  on  applicants  who  uralergo  exercise  rtress  testing.  The 
resting  tracing  should  be  reviewed  by  the  examining  physician  for  evidence  of  acute 
coronary  msufficiency,  recent  myocardial  infaction,  or  repolarization  abnormalities. 
ECG  evidence  of  recent,  unsuspected  myocardial  ischemia  or  infarction  would 
contraindicate  exercise  testing.  Please  state  reasons  if  the  exercise  stress  test  is 
medically  contraindicated. 


or  a  myoceurdial  infarction,  and  in  certain  applicants  with  valvular 
heart  disease.  The  analysis  of  certain  arrhythmias  may  require  48  to 
7Z  hour  recordings. 

Cardiac  catheterization  and  coronary  arteriograms  may  be  required 
for  certain  applicants  who  have  had  a  myocardial  i  farction,  coronary 
artery  bypass  surgery  or  coronary  angioplasty  Cardiac 
catheterization  may  be  necessary  in  certain  other  conditions  such  as 
aortic  or  pulmonary  stenosis  if  noninvasive  clinical  data  are  not 
conclusive. 


Recommendations  foe  CazdioTascular  Drugs 

On  the  following  page  is  a  table  of  commonly  used  cardiovascular  drugs.  The 
recommendations  of  the  cardiovascular  committee  regarding  the  acceptability  of  these 
drugs  for  special  issuance  represent  their  best  judgments  at  this  time.  New  drugs  for 
cardiovascular  conditions  are  always  being  formulated  and  experiences  with  older  drugs 
may  call  for  alterations  in  treatment  regimens  and  expected  side  effects.  Therefore,  the 
table  should  not  be  interpreted  strictly,  and  the  FAA  should  &equently  consult 
cardiovascular  ^ecialLsts  for  iq>dated  recommendations. 
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Ths  Nervous  System 


The  purpose  os  this  report  is  to  provide  the  FAA  with  current  information  on 
neurological  conditions  most  likely  to  be  encountered  in  civilian  airmen,  and  to  update 
the  AMA  report  of  1979  on  "Neurological  and  Neurosurgical  Conditions  Associated  with 
Avdation  Safety."^  The  emphasis  in  this  report  is  placed  on  providing  information  that 
the  AME  and  FAA  must  have  to  make  appropriate  dispositions  of  airmen  with 
neurological  conditions.  This  information  includes  personal  and  family  histories,  the 
results  of  neurological  and  laboratory  investigations,  consultations,  follow-up 
examinations,  and  most  important,  prognosis,  particularly  as  they  apply  to  flying 
performance  and/or  the  risk  of  sudden  incapacitation  in  flight.  Studies  on  the  natural 
history  of  certain  neurological  conditions  were  not  designed  specifically  to  answer 
questions  about  flidng  safety.  Therefore,  one  has  to  extrapolate  from  the  available 
clinical  literature. 

This  report  of  neurological  conditions  did  not  go  through  the  thorough  internal 
review  process  that  was  mentioned  in  the  foreword  {p  1).  The  information  contained 
within  on  specific  neurological  conditions  is  scientifically  and  clinically  sound,  and  the 
recommendations  for  aeromedlcal  disposition  are  appropriate  given  that  information,  but 
the  FAA  should  be  aware  that  the  recommendations  and  the  rationale  for  them  did  not 
benefit  from  peer  review. 

The  most  common  a&urologicaJ  disorders  by  average  annual  incidence  and  point 
prevalence  rates  per  100,000  population  and  at  all  ages,  are  listed  in  Tables  I  and  H.  Only 
those  conditions  that  are  prevalent  in  the  pilot  age  group  and  that  may  affect  flight 
safety  are  addressed  below  in  subsequent  sections. 


TABLE  I 


MOST  COMMON  NEUROLOGICAL  DISORDERS:  APPROXIMATE  ivVERAGE 
ANNUAL  INCIDENCE  RATES  PER  100,000  POPULATION.  ALL  AGES 

Disorder  Rate 

Herpes  zoster  400 

Migraine  250 

Brain  trauma  200 

Other  severe  headache^  200 

Acute  cerebrovascular  disease  150 

Other  head  injury*  150 

Transient  postconcussive  syndrome  150 

Lumbosacral  herniated  nucleus  pulposus  150 

Lumbosacral  pain  syndrome^  150 

Neurological  symptoms  without  defined  disease  75 

Epile,,3y  50 

Febrile  fits  50 

Dementia  50 

Meniere's  disease  50 

Mcnoneuropathles  40 

Polyneuropathy  40 

Transient  ischemic  attacks  30 

Bell's  palsy  25 

Single  seizures  20 

Parkinsonism  20 

Cervical  pain  syndrome*  20 

Persistent  postconcussive  syndrome  20 

Alcoholism*  20 

Meningitides  15 

Encephalltides  15 

Sleep  disorders^  15 

Subarachnoid  hemorrhage  15 

Cervical  herniated  nucleus  pulposus  15 

Metastatic  brain  tumor  15 

Peripheral  nerve  trauma  15 

Blindness  15 

Benign  brain  tumor  10 

Deafness*  10 

*Rates  arc  for  those  a  neurological ly  competent  physician  should  see 
(lOX  of  total) 

^Narcolepsies  and  hypersomnias 


source :  REF  1 
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TABLE  II 


MOST  COMMON  NEUROLOGICAL  DISORDERS:  APPROXIMATE  POINT 
PREVALENCE  RATES  PER  100,000  POP^UATION.  ALL  AGES 


Disorder  Rate 

Migraine^  2000 

Other  severe  headache^  1500 

Brain  injury  800 

Epilepsy  650 

Acute  cerebrovascular  disease  600 

Lumbosacral  pain  syndrome^  500 

Alcoholism^  500 

Sleep  disorders^  300 

Meniere's  disease  300 

Lumbosacral  herniated  nucleus  pulposus  300 

Cerebral  palsy  250 

Dementia  250 

Parkinsonism  200  , 

Transient  ischemic  attacks  150 

Febrile  fits  100 

Persistent  postconciissive  syndrome  80 

ilerpes  soster  80 

Congenital  CNS  m alfotmatlons  70 

Slagle  seizures  60 

Multiple  sclerosis^  60 

Benign  brain  tumor  60 

Cervical  pain  syndrome^  60 

Down's  syndrocEe  50 

Subarachnoid  hemorrhage  50 

Cervical  herniated  nucleus  pulposus  50 

Transient  post  concuss  ive  syndroese  50 

Spinal  cord  injury  50 


*Rates  are  for  those  a  neurologically  competent  physician  should  follow 
(201  of  eigraine,  lOS  of  all  others) 

^arcolepsies  and  hype rsoisn las 

‘^Rate  is  for  high-risk  areas 


source:  REF  1 
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Epilep«7  and  Single  Seizure 


Epilepsy  is  derived  from  a  Greek  word  meaning  'a  condition  of  being  overcome,  or 
seized,  or  attacked.*  Although  there  is  no  universally  accepted  definition,  it  can  be 
defined  as  *a  group  of  conditions  characterized  by  recvtrring  convuisiona  for  a  group  of 
disorders  in  which  the  common  factor  is  a  paroxysmal  excessive,  neuronal  discharge 
within  the  brain.*^  Another  definition  is  'conviilsive  disorders  characterized  by  sudden, 
brief,  repetitive  and  sterotyped  cw  aerations  of  behavior  which  are  presumed  to  be  due  to 
a  paroxysmal  discharge  of  cortical  or  subcortical  neurones."^  Therefore,  epilepsy  means 
more  than  one  convtdsion.  Up  to  $%  of  a  general  population  will  at  some  time  suffer  a 
well-defined,  non-fsbrile  epileptic  convulsion.  The  prevalence  rate  for  chronic  epilepsy 
ranger  between  4/1000-10/1000. 

An  International  Classification  of  Epileptic  Seizures  was  proposeu  1981,  and  is 
shown  in  Table  L  More  recently,  the  Commission  on  Classification  and  Terminology  of 
the  International  League  Against  Epilepsy  has  proposed  a  new  classification  of  epilepsies 
and  epileptic  syndromes  as  shown  in  Table  II.  Since  both  classifications  are  used,  the  ME 
and  FA  A  slmuld  become  familiar  with  both. 

Considerations  for  airman  certification 

Most  persons  with  epUe|^y  and  epileptic  syndromes  as  shown  in  Tables  I  or  II  will 
never  apply  f  -  certification  because  of  persistence  of  seizures,  the  nature  of  the  disease 
causing  the  fits,  or  other  associated  neurological  abnormalities.  This  is  particularly  true 
for  persons  with  symptomatic  localization-related  seizures;  with  some  of  the  idiopathic, 
generalised  epilepsies  and  symptomatic,  generalised  spiiepsies;  and  with  some  of  the 
special  syndromes.  The  AMS  and  FAA  from  lime  to  time  will  have  to  make  decisions 
concerning  applicants  with  a  past  history  or  family  history  of  seizures,  or  who  have 
experienced  their  first  seizures  after  initial  medical  licensure.  Since  pilots  taking  anti- 
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TABLE  I 


INTERNATIONAL  CLASSIFICATION  OF  EPILEPTIC  SEIZURES 


I.  Partial  seizures  (Seizures  beginning  locally) 

A.  Simple  partial  seizures  (consciousness  not  impaired) 

1.  With  motor  symptoms 

2.  With  somatosensory  or  special  sensory  symptoms 

3.  With  autonomic  symptoms 

4.  With  psychic  symptoms 

B.  Complex  partial  seizures  (with  impairment  of  consciousness) 

1.  Beginning  as  simple  partial  seizures  and  progressing  to 
impairment  of  consciousness 

2.  W-^th  impairment  of  consciousness  at  onset 

a.  With  impairment  of  consciousness  only 

b.  With  automatisms 

C.  Partial  seizures  secondanly  generalized 

II.  Generalized  seizures  (bilaterally  symmetrical  and  without  local  onset) 

A.  I.  Absence  seizures 

2.  Atypical  absence 

B.  Myoclonic  seizures 

C.  Clonic  seizures 

D.  Tonic  seizures 

E.  Tonic-clonic  seizures 

F.  Atonic  seizures 

III.  Unclassified  epileptic  seizures  (incomplete  data) 


source:  REF  4  with  codifications 


IV  -  328a 


TABLE  I I 


INTERNATIONAL  CLASSIFICATION  OF  EPILEPSIES  AND  EPILEPTIC  SYNDROMES 

1.  Localization-related  (focal,  local,  partial)  epilepsies  and  s3mdromes 

1.1  Idiopathic  with  ago-related  onset 

At  present,  two  syndromes  are  established,  but  more  may  be  identified 
ia  the  future: 

0  Benign  childhood  epilepsy  with  centrotemporal  spike 
o  Childhood  epilepsy  with  occipital  paroxysms 

1.2  Symptomatic 

This  category  comprises  syndromes  of  great  individual  variability, 
which  will  mainly  be  based  on  anatomical  localization,  clinical 
features,  seizure  types,  and  etiological  factors  (if  known).  Major 
examples  and  descriptions  of  varieties  subsumed  under  this  heading 
are  given  in  Appendix  I. 

2.  Generalized  epilepsies  and  syndromes 

2.1  Idiopathic,  with  age-related  onset,  listed  in  order  of  age 

o  Benign  neonatal  familial  convulsions 

o  Benign  neonatal  convulsions 

o  Benign  myocllnic  epilepsy  in  infancy 

o  Childhood  absence  epilepsy  (pyknolepsy) 

0  Juvenile,  absence  epilepsy 

0  Juvenile  myoclonic  epilepsy  (impulsive  petit  mal) 

0  Epilepsy  with  grand  mal  seizures  (GTCS)  on  awakening 
Other  generalized  idiopathic  epilepsies,  If  they  do  not  belong  to 
one  of  the  above  syndromes,  can  still  be  classified  as  generalized 
idiopathic  epilepsies. 

2.2  Idiopathic  and/or  symptomatic,  ir  order  of  age  of  appearance 

o  West  s>ndrome  (infantile  spasms,  Blitz-Nlck-Salaam  Krampfe) 

0  Lannox-Gastaut  syndrome 

o  Epilepsy  with  myoclonic-astatic  seizures 

o  Epilepsy  with  myoclonic  absences 

2.3  Symptomatic 

2.3.1  Nonspecific  etiology 

o  Early  myoclonic  encephalopathy 

2.3.2  Specific  syndromes 

o  Epileptic  seizures  may  complicate  many  di.sease  states 
Included  under  this  heading  are  those  diseases  in  which  seizures 
ate  a  presenting  or  predominant  feature.  These  are  detailed  in 
Appendix  II. 
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TABLE  IICONT'D 


3.  Epilepsies  and  syndromes  undetermined  as  to  whether  they  are  focal  or  generali 

3.1  With  both  generalized  and  focal  seizures 
o  Neonatal  seizures 

o  Severe  myoclonic  epilepsy  in  Infancy 

o  Epilepsy  with  continuous  spika-waves  during  slow  wave  sleep 
o  Acquired  epileptic  aphasia  (Landau-Kleffner  syndrome) 

3.2  Without  unequivocal  generalized  or  focal  features 

This  heading  covers  all  cases  with  GTCS  whare  clinical  and  EEG 
findings  do  not  permit  classification  as  clearly  generalized  or 
localization-related,  such  as  in  many  cases  of  sleep  grand  mal. 

4.  Special  syndromes 

4.1  Situation-related  seizures  (Gelegenheltsanfalle) 
o  Febrile  convxilsions 

o  Seizures  related  to  other  Identifiable  situations  such  as 

stress,  hormonal  changes,  drugs,  alcohol,  or  sleep  deprivation 

4.2  Isolated,  apparently  unprovoked  epileptic  events 

4.3  Epilepsies  characterized  by  specific  modes  of  seizure  precipitation 

4.4  Chronic  progressive  epilepsia  partialis  continue  of  childhood 

source :  REF  5 
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convulsant  medications  are  not  allowed  to  fly,  the  major  question  to  be  dealt  with  is, 
whether  the  epilepsies  ever  go  into  permanent  remission  and,  if  so,  which  types?" 
Another  way  of  asking  this  question  is,  "How  long  does  a  person  not  presently  taking 
medication  need  to  be  seizure-free  before  his  or  her  epilepsy  is  considered  permanently 
cured,  or  his  or  her  risk  of  having  a  convulsion  is  no  greater  than  the  risk  found  in  the 
population  at  large?"  We  will  try  to  answer  this  question  for  specific  epileptic 
sjmdromes. 

Childhood  and  adolescent  epilepsy 

The  studies  to  date  indicate  a  favorable  prognosis  for  some  forms  of  epilepsy, 
particularly  those  beginning  in  childhood  or  adolescence.  However,  they  do  not  provide  a 
definite  answer  to  cur  question.  In  Table  IS.  the  relapse  rates  of  seizures  following 
discontinuance  of  anti-convulsant  therapy  are  shown.  These  data  show  that  the  relapse 
rate  ranges  from  24%  to  36%,  However,  the  duration  of  follow-up  in  each  study  is 
limited  with  the  exception  of  the  study  by  Holowach  Thurston,  et  al,  who  followed  their 
patients  from  15  to  23  years.  The  largest  percentage  of  relapses  occur  in  the  first  year 
after  withdrawal.  In  the  study  by  Holowach  Thurston  et  ai,  only  two  relapses  occurred 
after  8  yeeirs  after  discontinuation  of  anti-convulsant  medication,  one  in  the  16th  and  one 
in  the  18th  year.  Because  of  the  long  remission  in  these  patients,  they  questioned 
whether  these  late  relapses  were  related  to  the  original  epileptic  process,  or  whether 
they  represented  new  convulsive  disorders.  Annegers  et  al  state  that  all  relapses  occur 
in  the  first  20  years.^  There  is  some  disagreement  in  the  literature  on  the  factors 
predictive  of  a  relapse.  In  Table  IV,  the  relapse  rates  according  to  seizure  type  from 
three  studies  are  shown.  It  is  clear  that  there  is  a  wide  variation.  However,  most 
authorties  feel  that  the  chances  for  relapse  are  greater  for  seizures  that  begin  focaily, 
with  the  exception  of  benign  Rolandic  epilepsy  excluded,  and  for  mixed  seizures.  Other 
important  factors  are  duration  of  illness  before  control,  the  age  of  onset,  the  presence  of 


TABLE  III 


RELAPSE  RATE  AFTER  WITHDRAWAL  OF  ANTICONVULSANTS 
IN  CHILDREN  AND  ADOLESCENTS  WITH  EPILEPSY 


Authors 


Duration  of  Follow-up 


Z  Relapse  Time  of  Relapse 


Emerson  et  al^ 


6  months  to  6  years 


782  in  first  yr 


Holowach  et  al^ 

5 

to  12  years 

242 

562  in  first  yr 
682  in  first  2  yi 
852  within  5  yrs 

Holowach-Thurston 

et  al® 

15 

i  to  23  years 

282 

Only  2  relapses 
after  8  years 
(16tb  and  18th  yi 

Todt^ 

5 

to  6  years  average 

36.32 

862  in  first  yr 
982  within  3  yrs 
1.32  in  4th  yr 

Skinner  et  al^® 

6 

months  to  5  years 

252 

822  in  first  yr 

Annegers  et  al^^ 

. 

Host  relapses 
in  first  10  years 
and  all  in  the 
first  20  years 

IV  -  129a 


TABLE  IV 


RELAPSE  RATES  BY  SEIZURE  TYPE 
AUTHORS  * 

Holowach  Thurston® 


SeizuiTe  Type 

et  al 

Emerson®  et  al 

Sklnner^O  et  al 

Total 

Grand  Hal 

5/36  (Ut) 

11/25  (442) 

15/47  (322) 

31/108  ( 

Jacksonian  or 

Focal  Motor 

11/19  (581) 

0/10  (02) 

8/30  (272) 

19/59  (3 

Psychomotor 

5/16  (312) 

4/4  (252) 

3/27  (112) 

9/47  (19 

Simple  Febrile 

4/32  (122) 

— 

- 

4/32  (12 

Petit  Mai 

1/8  (122) 

0/1  (02) 

1/6  (172) 

2/15  (13 

Myoclonic 

0/2  (0%) 

0/1  (02) 

0/3  (02) 

Mixed  Seizure  Types 

15/35  (432) 

5/19  (262) 

20/54  (3 

Atypical  Absence 

1/4  (252) 

5/18  (262) 

6/22  (27: 

Complex  or 

Atypical  Febrile 

0/4  (02) 

6/13  (462) 

6/17  (35: 

Relapse  Rate  ■  #  Patients  with  Relapse 


?  Patients  with  Seizure  Type 


*In  addition,  Todt  <9)  showed  an  increaaed  incidence  of  relapse  in  patients 
with  partial  epilepaiea.  In  patients  with  secondary  generalized  partial 
seizuresi  and  in  p&tleuts  with  combined  seizures. 
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other  neurological  dysfunctions,  and  EEC  ahnormalilties. 

The  data  presented  suggests  that  permanent  remissions  of  epilepsy  of  childhood 
and  adolescence  may  occur,  although  longer  follow-up  studies  are  still  needed.  The  data 
also  suggest  that  if  a  patient  with  onset  of  seizures  in  childhood  or  adolescence  remains 
seizure  free  while  off  medication  for  approximately  20  years,  his  or  her  chance  of  having 
a  subsequent  seizure  is  probably  no  greater  than  the  chctnce  in  the  population  at  large. 

Therefore,  for  an  applicant  with  a  past  history  of  epilepsy,  the  following  criteria 
should  be  met:  1)  the  applicant  must  be  seizure-free  for  at  least  20  years  off  all 
anticonvulsant  medication;  2)  the  applicant  must  have  no  abnormalities  on  a  neurologic 
examination,  performed  by  a  neurologist;  3)  the  applicant  must  have  a  normal  awake  EEG 
with  hyperventilation  and  photic  stimulation,  as  well  as  with  sleep;  4)  the  applicant  must 
have  a  negative  blood  screen  for  anti-convulsants.  In  some  applicants  a  CT  scan  with  or 
without  enhancement  may  be  indicative,  if  so,  then  it  must  be  normal.  All  of  the 
applicants  past  medical  records  including  consultations,  EEGs  and  radiographs  must  be 
obtained  before  the  final  decision  is  made. 

Single  unprovoked  seizure  in  childhood 

The  risk  of  a  second  convulsion  after  a  first  unprovoked  seizure  in  childhood  is 
approximately  52%.^^  Of  those  persons  who  had  a  recurrence,  79%  had  additional 
seizures.  Yhe  lowest  rale  of  recurrence  followed  a  generalized  tonic-clonic  seizure  with 
a  normal  EEG  and  neurological  examination.  Therefore,  in  general,  an  applicant  with  a 
history  of  a  single  unprovoked  seiziure  in  childhood  should  meet  the  same  criteria  that  the 
applicant  with  childhood  epilepsy  must  meet  before  a  certificate  may  be  issued. 

Other  epileptic  syndromes  of  neonatology,  children  and  adolescents 

Benign  neonatal  familial  convulsions:  This  is  a  dominant,  inherited  disorder  with 
clonic  or  apneic  seizures  beginning  on  the  second  or  third  day  of  life.  The  seizures  are 


self-limited.  Fourteen  percent  of  these  infants  develop  epilepsy  late.  If  an  applicant 
with  a  history  of  this  seizure  disorder  has  had  no  further  seizures  over  a  20-year  period, 
while  off  medication  and  has  a  normal  neurological  examination  and  ££G,  he  or  she  may 
be  considered  for  certification. 

Benign  neonatal  convulsions:  These  are  repeated  clonic  or  apneic  seizures  that 
first  occur  around  the  fifth  day  of  life,  without  a  known  etiology.  The  seizures  are  self¬ 
limited.  The  disposition  should  be  the  same  as  for  benign  neonatal  familiar  convulsions. 

Febrile  seizures;  A  febrile  seizure  is  defined  as  "a  seizure  in  infancy  or  childhood, 

usually  occurring  between  three  months  and  five  years  of  age,  associated  with  fever,  but 
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without  evidence  of  intracranial  infection  or  recognized  acute  neurological  illness. " 
Approximately  2  to  5%  of  all  children  will  experience  convulsions  with  febrile  illnesses 
before  age  5,^^  and  approxmately  30%  of  these  children  experience  more  than  one 
febrtile  seizure.^^  Approxmately  75%  of  febrile  seizures  are  brief  and  self-limited,  and 
are  generalized  tonic-clonic  convulsions;  these  <ire  known  as  simple  febrile  seizures. 
Complex  febrile  conv\ilsions  last  longer  than  15  minutes,  occur  more  than  once  in  a  24- 
hour  period  or  have  focal  features. Approximately  25%  of  febrile  convulsions  ai‘e 
complex.^^  An  EEG  performed  soon  after  a  febrile  seizure  is  likely  to  show  either 
bilateral  or  unilateral  diffuse,  slow  waves.  In  EEG  follow-ups  of  persons  with  febrile 
seizures,  a  surprisingly  large  proportion  of  persons  with  febrile  seizures  (40%  or  more) 
will  show  spike  waves  on  subsequent  EEGs.^^  However,  it  should  be  pointed  out  that  the 
finding  of  definite  epileptiform  abnormalities  or  the  EEG  cannot  be  used  solely  as  a 
predictor  of  the  subsequent  development  of  either  recurrent  febrile  seizures  or  epilepsy. 

Genetic  factors  are  important.  Febrile  convulsions  occur  in  parents  or  siblings  at 
a  rate  2  to  3  times  higher  than  the  general  population.  Data  are  inconclusive  as  to 
whether  non-febriie  seizuyes  are  more  common  in  families  of  individuals  with  febrile 


la  cohort  studies  of  persons  with  febrile  convulsions,  the  incidence  of  the 
subsequent  development  of  non-febrile  seizures  ranges  between  Z%  and  Thus,  the 

risk  for  non-febrile  convulsions  is  increased  several  fold  over  that  expected  for  the 
general  population.  The  increased  risk  is  most  marked  in  the  first  three  years  after  the 
initial  febrile  seizure,  during  which  time  75%  of  these  individuals  will  experience  their 
first  non-febrile  convulsions.^^  However,  a  slight  increase  in  risk  persists  at  least  until 
the  third  decade  of  life.^^  Neurological  abnormalities  prior  to  the  febrile  seizure, 
prolonged  febrile  seizures,  a  family  history  of  epilepsy,  and  the  occurrence  of  complex 
features  during  the  febrile  seizure  increase  the  risk  for  the  subsequent  development  of 
epilepsy.  There  is  no  evidence  to  date  that  more  than  one  febrile  seizure  in  the 

absence  of  the  risk  factors  mentioned  above  increases  the  risk  of  subsequent  epilepsy. 

Therefore,  an  applicant  who  has  a  history  of  one  or  more  febrile  seizures  may  be 
granted  a  certificate  if:  a)  the  febrile  seizurels)  occurred  between  the  ages  of  three 
months  and  five  years;  b)  the  seizure  did  not  last  longer  than  15  minutes;  c)  not  more 
than  one  seizure  occurred  in  a  24-hour  period;  d)  there  are  no  atypical  features,  such  as 
focal  seizures  with  or  without  post-ictal  transient  paralysis;  e)  there  is  no  first-degree 
relative  with  a  history  of  epilepsy  and;  f)  the  present  neurological  examination  is  normal 
and  the  ££G,  which  should  include  an  awake  and  sleep  recording  as  well  as 
hyperventilation  and  photic  stimulation,  shows  no  paroxysmal  abnormalities. 

Family  history  of  epilepsy;  Annegera  et  al,  reported  that  the  risk  of  epilepsy 
through  age  20  among  the  siblings  and  children  of  persons  with  childhood  epilespy  is  three 
times  the  rate  in  the  general  population. Furthermore,  they  report  that  the  risk  of  any 
type  of  seizure,  which  includes  bolated  seizures,  febrile  seizures  and  acute  cerebral 
insult  seizures,  is  11%  in  the  siblings  and  13.1%  in  the  children.  Therefore,  applicants 
with  a  history  of  childhood-onset  epilespy  in  either  their  parents  or  siblings,  should  be 
examined  b/  a  neurologist  and  undergo  an  ££G  examination.  If  EEG  shows  a  specific 
epileptiform  abnormality,  no  certificate  should  be  issued. 


Benign  childhood  epilepsy  with  centro-temporai  spikes  (benign  rolandic  epilepsy  of 
childhood):  This  is  a  seizure  disorder  with  onset  between  three  and  13  years  of  age; 
usually  there  is  recovery  before  ages  15  or  16.^"^  It  is  genetically  determined  with  male 
predominance.  The  seizures  are  brief,  simple,  partial,  hemi-facial  motor  seizures,  which 
may  become  generalized.  They  often  occur  during  sleep.  Although  it  is  an  apparently 
self-limiting  type  of  epilepsy,  there  is  one  report^®  of  relapse  in  adulthood  in  a  patient 
who  had  been  seizure  free  for  8  years,  the  last  6  years  without  medication. 

Before  an  applicant  with  this  type  of  epilepsy  may  be  granted  a  certificate,  he  or 
she  must  be  seizure-free  for  10  years  off  medication,  have  a  normal  awake  and  sleep 
EEG,  and  have  a  normal  neurologic  examination,  performed  by  a  neurologist. 

Childhood  epilepsy  with  occipital  paroxysms:  The  seizures  in  this  condition  start 
with  visual  symptoms,  such  as  amaurosis,  phosphenes,  illusions,  or  hallucinations.  They 
are  often  followed  by  a  hemi-clonic  seizure  or  automatisms.  A  migraine-like  headache 
follows  the  seizure  in  25%  of  cases.  The  EEG  shows  rhythmical,  paroxysmal,  high 
amplitude  spike-and-wave,  or  sharp  waves  over  the  occipitad  and  posterior  temporal 
areas.  Because  this  is  a  newly  recognized  type  of  epilepsy,  no  statement  on  prognosis 
can  be  made.  Therefore,  an  applicant  with  this  type  of  seizure  disorder  should  not  be 
issued  a  certificate  regardless  of  how  long  he  or  she  has  been  free  of  seizures. 

Adult  epilepsy 

Approximately  25%  of  persons  with  epilepsy  will  have  their  first  seizure  after  the 
age  of  25  years.  The  major  etiologies  for  these  unprovoked  seizures  are  unknown  (38%), 
alcohol  non-withdrawal  seizures  (25%),  brain  tumor  (16%),  cerebrovascular  infarctions 
(14%),  head  trauma  (4%),  and  miscellaneous  (5%).^*^ 

When  evaluating  an  applicant  with  adult-onset  multiple  seizures,  the  physician 
must  first  make  sure  that  a  treatable  cause  has  not  been  overlooked,  particularly  for 
provoked  convulsions  (see  below).  Therefore,  if  the  applicant  has  not  seen  a  neurologist, 


a  consultation  should  be  obtained.  In  those  candidates  in  which  a  provoked  cause  is  not 
responsible  for  the  convulsions,  or  if  the  neurological  assessment  does  not  reveal  any 
abnormalities  which  by  themselves  would  prohibit  flying,  then  the  same  recommendations 
as  for  childhood  and  adolescent  epilepsy  apply. 

Provoked  seiziures 

Provoked  seiziires  are  those  that  occur  in  association  with  an  acute  nem’ological 
insult,  such  as  head  trauma,  stroke  or  infection,  and  that  occur  with  an  acute  systemic 
metabolic  disturbance,  such  as  hypoglycemia,  uremia,  or  drug  or  alcohol  withdrawal. 
Stress,  particularly  sleep  deprivation,  may  also  precipitate  a  seizure. 

Acute  neurology  insiilts:  Generalized  tonic-clonic  seizures  and/or  partial  seizures 
may  occur  during  the  course  of  acute  neurological  insults.  They  also  may  have  their 
onset  following  recovery  from  the  acute  injury,  which  is  called  remote  systematic 
epilepsy.  Unfortunately,  with  the  exception  of  head  trauma,  there  is  little  information  in 
the  literature  on  the  late  development  of  post-injury  epilepsy  for  ths  other  conditions.  In 
a  study  of  65  cases  of  remote  symptomatic  epilepsy  (24  with  head  trauma,  19  with 
cerebrovascular  disease,  3  with  central  nervous  system  infection,  and  19  with  other 
causes),  31%  of  the  cases  suffered  a  recurrence  of  seizures,  all  of  which  occurred  within 
20  months  of  the  initial  seixure.^^ 

Acute  systemic  metabolic  and  toxic  encephalopathy:  Seizures  that  occur  during 
metabolic  disturbances  usually  are  self-Umited,  and  if  the  Utuderlyiag  cause  Is 
permanently  corrected,  will  not  occur  again.  They  also  may  occur  2is  iin  idiosyncratic 
reaction  to  a  dr\tg(s)  or  during  withdrawal  from  alcohol  and  certain  drugs,  particularly 
hypnotics  and  sedatives.  In  a  study  of  53  patients  with  drug  induced  seizures,  45%  had 
single  seizures,  40%  had  multiple  convulsions  and  13%  had  status  epilpeticus.^^  lixe 
authors  noted  that  generalized  seizures  with  focal  features  were  common.  The  most 
common  drugs  that  caused  seizures  were  isoniazxd,  insulin  lidocaine,  an-d  psychotropic 
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medications.  In  Table  V  drugs  reported  to  cause  convulsions  are  listed. 

Before  issuing  a  certificate  the  FAA  must  have  irrefutable  evidence  that  the 
convulsions  were  secondary  to  acute  metabolic  or  toxic  causes.  In  addition,  the 
underlying  abnormality  must  be  evaluated  and  corrected,  and  the  applicant  roust  satisfy 
the  certificaticm  criteria  for  that  abnormality.  Finally,  the  ^plicant  should  not  have 
suffered  any  significant  neurological  deficit  as  a  result  of  the  acute  illness  or  seizures. 
Psychometric  testing,  EEGs  and/or  CT  scan  may  be  required  if  there  are  any  doubts 
about  the  cause  or  residual  neurological  deficits. 

Stress-precipitated  seizures:  Seizures  may  occur  after  various  stresses,  for 
example,  sleep  deprivation,^^  fatigue,  overexertion  or  emotional  stress.  Frits  and  Limd 
estimate  the  incidence  of  ’stress  convulsiona’  to  be  about  1  per  100,000  patients.  Of  37 
patients  they  followed  for  1-12  years,  24  remained  seizure  free,  10  of  whom  were  not 
taking  anti-convulsant  medications.  The  remainder  of  the  patients  had  one  or  more 
subsequent  stress-provoked  attacks.  Two  of  the  36  patients  developed  spontaneous 
convulsions.^^ 

In  a  stitdy  of  sleep  deprivation  convulsions  in  40  soldiers,  Gunderson  et  al,  found  a 
history  suggestive  of  previous  sleep  deprived  seizures  in  six  and  possibly  seven  of  the 
soliders.^^ 

Althougn  somewhat  limited,  the  data  on  stress-precipitated  seizures  indicate  a 
propensity  for  recurrence  and  for  the  development  of  unprovoked  seizures.  Therefore, 
any  applicant  with  a  history  of  a  stress-induced  seizures  should  not  be  certified,  unless  a 
period  of  20  years  has  elapsed  since  the  last  seizure  and  the  applicant  has  been  off  anti¬ 
convulsant  medication  for  this  period  of  time. 

Other  seizures 

Convulsive  syncope:  Syncope  is  caused  by  an  acute  reduction  in  brain 

oirygenation,  most  often  as  a  result  of  a  drop  in  systemic  bleed  pressure.  In 


TABLE  V 

DRUGS  REPORTED  TO  CAUSE  CONVTJLSIONS 


Aqueous  lodlnated  contrast  agents 

Anticholinesterase  agents  (organophosphates,  physostlgmine) 

Antihistamines 
Antidepressants 
Antipay chotics 
Baclofen 

Beta  blockers  (propranolol,  oxpreolol) 

Camphor 

Chlorambucil 

Cocaine 

Cycloserine 

Cyclosporin  A 

Ergonovlne 

Folic  acid 

General  anesthetics  (ketamine,  halothane,  Althesin,  enflurane,  propanidid) 

Hyperbaric  oxygen 

Hypoglycemic  agents 

Hyposmolar  parenteral  solutions 

Isoniazid 

Local  anesthetics  (bupivacalne,  lidocaine,  procaine,  etidocaine) 

Hefenamlc  acid 
Hethylxanthines 
Metronidazole 
Hisonidazole 
Malidixic  acid 

Marcotlc  analgesics  (fentanyl,  asperldine,  pontasoclne,  propoxyphene) 
Oxytocin  (secondary  to  water  intoxication) 

Penicillins 

Phencyclidine 

Phenobarbital 

Phenytoln 

Prednisone  (vlth  hypocalcemia) 

SympathoQlsetlcs  (aaphetaaines,  ephedrine,  phenylpropanolamine,  terbutaline) 
Vitasine  K  oxide 


approximately  1Z%  of  patients  with  syncopet  some  type  of  convulsive  movements  may 
occur.  In  the  study  by  Lin  et  al,  tonic  spasms  occurred  in  23  patients,  during  which  the 
patients  become  pale  and  diaphoretic.  The  motor  activity  may  resemble  that  seen  in 
epileptic  seizures.  Knowledge  of  the  j^ecipitating  event,  and  the  presence  of  facial 
pallor  and  the  rapid  recovery  of  consciousness  without  amnesia  help  distinguish 
convxilsive  syncope  from  epilepsy.  Persons  who  faint  may  fall  and  suffer  a  secondary 
head  injury,  which,  can  produce  a  concussion  causing  delayed  recovery  and  amnesia.  If 
the  concussion  is  associated  with  convulsive  movements,  the  physician  may  mistakenly 
make  a  diagnosis  of  epilepsy.  More  serious  complications  such  as  intracranial  hematoma 
have  also  been  reported. 

An  applicant  with  a  history  of  convulsive  syncope  may  tte  granted  a  certificate 
if:  1)  the  cause  of  the  syncope  is  not  disqualifying;  2)  the  applicant  presently  has  a 
normal  neurological  examination;  and  3)  an  awake  ££G  with  hyperventilation  and  photic 
stimulation,  and  a  sleep  EEC  do  not  show  any  epileptiform  discharges.  If  the  ^plicant 
stiffered  a  head  injury  during  the  syncopal  episode,  criteria  for  certification  for  head 
Injuries  should  be  used  (see  below). 

Pseudoseizures:  In  neurological  practice,  a  not  uncommon  problem  is  the 

differentiation  of  true  ssisures  from  hysterical  events.  Several  recent  publications  have 
addressed  this  probiem.^^*^^  Although  a  hysterical  cause  can  be  suspected  from 
observation  of  the  seizure,  the  absolute  test  is  the  recording  of  a  normal  EEG  during  the 
episode.  A  normal  iclsl  EEG  with  true  seizures  is  exceedingly  rare.  Motor  activity 
occurring  during  the  pseudo-ictal  event  varies  cortsiderably.  Tonic  posturing  and 
treroulousness  followed  by  jerking,  grimacing,  thrashing,  bicycling-like  movements, 
pelvic  thrusts  and  partial  opislhotonic  postures  may  be  seen.  Tlte  movements  may  be 
bilateral  or  unilateral.  They  may  be  stcrotyped  from  seizure  to  se.sure.  Many  of  these 
persons  will  have  their  eyes  tightly  closed  during  the  event,  a  finding  not  often  seen  in 
true  seizures.  Urinary  and  fecal  incontinence  is  very  rare.  Hysterical  seizures  may 


occur  in  persons  with  known  epilepsy.  Suggestion  may  precipitate  the  seizures.  Although 
the  pseudo-seiztire  Itself  might  not  disqualify  an  applicant,  the  underlying 
psychopathology  would  preclude  the  issuance  of  a  license. 

Single  Ucpeovoked  Seizure  in  Adults 

The  data  ou  the  recurrence  of  seizures  after  an  attack  of  a  single,  unprovoked 
seizure  is  found  in  Table  VL 

It  is  apparent  that  the  wide  variation  in  percent  recurrence,  ranging  from  27%- 

82%  reflects  different  study  designs  and  duration  of  follow-up.  Most  of  the  patients  in 

these  studies  were  placed  on  anti-convulsant  medication  after  their  initial  seizure. 

However,  in  the  investigation  by  Hauser  et  al,  of  the  64  patients  with  idiopathic  epilepsy 

who  were  not  started  on  anti-epileptic  medication,  15%  suffered  relapses,  as  compared 

to  20%  of  those  patients  who  were  treated.31  jn  the  study  by  Johnson  et  al,  of  77 
enlisted  Navy  men  whose  first  seizures  were  considered  idiopathic  and  who  were  not 

placed  on  anti-convulsant  medications,  there  was  a  64%  recurrence  of  seizure  within  the 

subsequent  three  years,  with  77%  of  the  seizures  occiirring  within  the  first  year.^^ 

Thus,  the  literature  shows  quite  clearly  that,  regardless  of  whether  a  person  is 
taking  anti-convulsant  medication,  the  likelihood  of  suffering  convulsions  subsequent  to  a 
single,  unprovoked  seizure  b  high.  Thus,  an  applicant  with  a  history  of  a  single  seizure 
must  remain  seizure-free  and  off  all  anti-convulsant  medications  for  at  least  20  years 
before  he  or  she  should  be  certified. 


TABLE  VI 


STUDIES  OF  THE  REUURilENCE  OF  SEIZURES  AFTER  A  FIRST  ATTACK 


Author 


Patleut  Selection 


Follow  up*  %  Recurrence-t- 


HOSPITAL 

BASED 

STUDIES 

Thomas  (1959) 

48 

Referred  to  EEG  dept 

ns 

27 

Johnson 

et  al 

(1972) 

77 

Young  adult  males, 

6  mns 

34 

naval  recruits  (excluding 

12  mns 

49 

organic  causes,  alcohol. 

24  mns 

.  57 

drug  abuse) 

36  mns 

58 

Saunders 

and  Marshall  (1975) 

33 

Referred  to  EEG  dept 

10-48  mns 

33 

Cleland 

et  al 

(1981) 

70 

Adult  referrals  to  a  neurology 
clinic,  with  untreated  "major" 

seizures,  (excluding  head 
injury,  drug  overdose) 

3-120  mns 

39 

.Hauser  et  al  (1982) 

244 

"Unprovoked  seizures" 

12  mns 

16 

(inci  multiple  seizures 

24  mns 

21 

on  a  single  day,  excl 

36  mns 

27 

acute  symptomatic  fits) 

y  36  mns 

27 

COMMUNITY  BASED  STUDIES 
Hauser  &  Kurland  (i975)  769 

Goodridge  &  Shorvon  (1983)  114 


Survey  of  Rochester  MN 
including  recurrent  provoked 
seizures  as  single  seizures)  24  mns 

Survey  of  Tonbridge,  Kent 
(all  seizures  regardless  of 
aetiology)  7  36  mns 


67 


82 


^Period  of  follow  up  after  first  seizure 

+Perc&ntage  of  patientj  in  whom  a  second  seizure  occurs  during  the  specifiod  follow  up  period 


source:  REF  30 
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Head  Trauma. 


Introduction 

Head  injuries  occur  very  frequently  in  our  modem,  mechanistic  society.  Because 
of  the  great  diversity  of  acute  neurological  abnormalities,  complications  and  long  range 
sequelae  that  may  result,  the  AME  and  FAA  often  are  confronted  with  difficult  decisions 
in  making  an  appropriate  decision  about  certification  of  an  airmem  with  a  history  of  head 
injury.  For  an  excellent  review  of  the  acute  and  late  effects  of  head  trauma,  the  reader 
is  referred  to  the  monograph  by  Jennett  and  Teasdale.^ 

Epidemiology 

Traumatic  head  injuries  from  ail  causes  exceed  1,000,000  new  cases  annually. 
Approximately  200-300  per  100,000  population  are  admitted  to  hospitals  each  year  in  the 
United  States  and  Great  Britain.  Approximately  20%  of  head  injury  cases  seen  the  the 
emergency  room  are  admitted  to  the  hospital.  The  most  frequent  injured  are  males 
between  the  ages  of  15  and  24  years. 

Minimal  criteria  for  brain  injury 

When  evaluating  a  candidate  with  a  history  of  head  injury,  the  AME  and  F AA  must 
first  determine  that  a  brain  Injury  has  occurred.  The  minimal  criteria  for  brain  injury 
following  head  trauma  arci  1)  loss  of  consciousness  or  amnesia  (antegrade  or  post- 
traumatic)  even  if  lasting  only  several  seconds  (concussion);  2)  evidence  of  a  neurological 
deficit  resulting  from  the  trauma,  such  as  a  hemipa’esis  or  aphasia;  3)  evidence  of  focal 
brain  damage  demonstrated  by  special  diagnostic  studies  such  as  CT  scan;  4)  impairment 
of  brain  fimction  demonstrated  by  appropriate  psychological  studies.^ 
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Severity  of  brain  injury 

Since  the  majority  of  persons  with  a  history  of  head  trauma  will  be  evaluated  by 

the  FAA  at  some  time  after  the  traumatic  event,  the  assessment  of  the  severity  of  the 
inital  brain  injury,  as  weU  as  intermediate  and  late  sequelae,  will  have  to  be  determined 

by  a  critical  review  of  the  applicant's  records.  These  should  include  emergency  room  or 

hospital  in-patient  records,  reports  of  consultants,  a  review  of  the  radiographs,  EEGs, 

psychometric  tests  and  other  studies.  The  details  surrounding  the  head  injury;  the  cause, 

such  as  missile  vs  nonmlssile;  and  the  type,  that  is,  closed  or  open,  should  be 

determined.  A‘::i'>bst  all  closed  head  injuries  are  associated  with  a  disturbance  of 

consciousness  due  to  diffuse  cerebral  hemisphere  or  brsdn  stem  injury.  The  single  most 

important  index  of  severity  is  the  degree  of  non-responsiveness-  This  can  be  determined 

retrospectively  by  determining  the  duration  of  post-traumatic  amnesia  or  knowng  the 

score  on  the  Glasgow  Coma  Scale. 

Post-traumatic  amnesia  (PTA) 

The  duration  of  posttraumatic  amnesia  b  the  time  interval  after  the  bead  injury 
during  which  the  patient  b  unable  to  recall  on-going  events;  that  is,  new  memories  can 
not  be  formed.  Thb  state  includes  persons  in  varying  levels  of  coma  as  well  as  those 
who,  although  appearing  awake  and  alert,  cannot  remember  recent  events.  Based  on  the 
duration  of  PTA,  the  severity  of  head  injury  b  classified  as  follows: 


Duration 

Severity 

Less  than  5  minutes 

Very  mild 

5-60  minutes 

Mild 

1  -  Z4  hours 

Moderate 

1  -  7  days 

Severe 

1-4  weeks 


Very  severe 
Extremely  severe 


More  than  4  weeks 

The  longer  the  duration  of  PTA,  the  greater  the  chance  of  serious  sequelae. 

Retrograde  amnesia,  which  is  the  inability  to  recall  events  prior  to  the  injury,  is  a 
less  accurate  indicator  of  severity  of  brain  injury.  The  duration  of  this  type  of  amnesia 
may  vary  from  a  few  seconds  or  minutes  to  several  weeks.  Over  a  course  of  several 
weeks  this  amnesia  tends  to  shrink,  so  that  the  only  permanent  memory  loss  is  for  the 
events  several  seconds  to  a  few  minutes  prior  to  the  injury. 

Concussion 

Since  the  term,  concussion,  is  still  frequently  used  in  head  trauma  parlance  and 
may  appear  on  an  applicant's  records,  a  brief  discussion  b  in  order.  As  defined  by  the 
Committee  to  Study  Head  Injury  Nomenclature  of  the  Congress  of  Neurological  Surgeons, 
cerebral  concussion  b  "a  clinical  syndrome  characterized  by  immediate  and  transient 
impairment  of  neural  function,  such  as  alteration  of  consciousness,  dbturbance  of  vbion, 
equilibrium,  etc,  due  to  mechanical  forces.’^  One  of  the  hallmarks  of  cerebral 
concu^ion  b  the  presence  of  variable  degrees  of  retrograde  and  post-traumatic  amnesia 
with  or  without  loss  of  consciousness.  With  thb  type  of  injury  there  b  no  evidence  of 
structural  damage  on  CT  scan.  Yamell  and  Lynch  describe  two  different  amnestic 
events  with  mild  head  injuries.  In  one,  the  patients  cannot  recall  events  surrounding  the 
incident  moments  later.  They  have  a  sense  of  bewilderment  with  cognitive  difficulty  and 
only  patchy  recollection  of  the  experience  on  recovery  one  hour  later.  In  the  second 
group,  the  patients  can  recall  the  events  surrounding  the  accident  when  questioned 
immediately,  but  lose  thb  information  permanently  when  questioned  later.**  In  addition 
to  deficits  in  memory  recall,  Gronwall  and  Wrighison  reported  that  patients  with 
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cerebral  concussion  (defined  by  them  as  an  injury  not  associated  with  a  neurological 
deficit  and  without  post-traumatic  amnesia  lasting  Z4  hours  or  less)  have  difficulty  in 
processing  sequential  iniormation  that  may  persist  for  several  weeks.  ^  This  problem  Wcis 
more  pronounced  in  patients  with  multiple  concussions. 

The  term,  concussion,  therefore,  usually  means  a  mild  or  moderate  brain  injury 
depending  on  the  duration  of  PTA.  Although  the  neurologicad  examination  and  CT  scan 
are  usually  normal,  because  of  the  problems  a  person  who  suffered  a  concussion  has  with 
processing  new  information,  the  FAA  should  wait  three  months  before  certif3nng  the 
applicant  as  fit  to  fly.  The  high  propensity  for  seizures  in  the  first  12  weeks  aifter 
"trivial"  head  trauma  also  supports  the  duration  of  this  waiting  period.  If  there  is  cmy 
question  of  residual  deficits,  then  a  neurological  evaluation,  including  a  CT  scan  and 
psychometric  tests,  should  be  obtained.  An  applicant  who  has  a  history  of  multiple 
concussions  should  also  have  complete  neurological  evaluation  before  a  disposition  is 
made. 


I 


¥.1 

1 

V* 

>>• 


Glasgow  coma  scale 

The  scale  is  used  in  many  centers  to  assess  the  severity  of  injury  as  well  as  to 
establish  a  baseline  for  follow-up  and  is  graded  as  follows; 


Eye  Opening 
Spontaneous 
To  sound 
To  pain 
None 
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Grade 

4 

3 

2 

1 


t 


M  Best  Motor  Response 


Follows  commands  6 

Localized  stimulus  5 

Withdraws  4 

Flexion  posturing  3 

Extension  posturing  2 

No  movement  1 


V  Best  Verbal  Response 


Oriented  5 

Confused  4 

Words  3 

Sounds  ?• 

None  1 


Coma  Score  (E+M+V)  =  3  to  15 


The  least  severe  injury  would  receive  a  total  score  of  15,  the  most  serious  3.  In 
addition  to  the  above  observations,  vital  signs,  pupil  size  and  reactivity  and  eye 
movements  are  documented.  The  coma  score  within  the  first  24  hours  after  injury,  for 
the  most  part,  correlates  closely  with  long-term  outcome.^ 


Radiographs 

Plain  skull  radiographs  are  used  to  detect  linear  or  depressed  skull  fractures.  The 
major  value  of  the  CT  scan  during  the  acute  stage  is  to  identify  surgically  remedial 
lesions  such  as  epidural,  subdural,  and  intracerebral  hematomas.  In  addition,  other 
structural  changes  may  be  seen  that  may  have  important  implications  not  only  in  the 
assessment  of  the  severity  of  the  injury,  but  in  the  determination  of  flying  status  after 
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recovery.  These  include  cerebrcil  or  brain  stem  contusions,  cerebral  infarctions,  cerebral 
edema,  subarachnoid  hemorrhage,  and  intracranial  air.  The  finding  of  bilateral  dense 
intracerebral  lesions  on  the  early  CT  scans  usually  indicates  that  a  permanent 
impairment  is  likely.  For  example,  bifrontal  lesions  may  herald  a  persistent  personality 
disorder  and  bitemporal  lesions  may  herald  permanent  intellectual  and  memory  deficits.^ 

Severity  of  injury  does  not  always  correlate  with  CT  findings.  French  and  Dublin 
reported  that  almost  50%  of  patients  who  were  in  deep  coma  with  abnormal  motor 
activity  had  a  normal  scan.^  In  another  study  of  60  severely  injured  patients  without  an 
intracranial  hematoma,  the  CT  scan  was  normal  in  35%  of  cases.^  This  may  be  explained 
by  the  limited  value  of  the  CT  scan  in  detecting  white  matter  lesions.  Diffuse  white 
matter  axonal  injury  is  a  major  pathological  Ending  in  acute,  severe,  diffusa  closed  head 
trauma,  with  or  without  intracranial  hemorrhage  or  hematomas. 

Radiographic  and  pathological  studies  on  persons  who  survived  the  acute  injury 
have  shown  cerebral  atrophy  with  lateral  ventricular  enlargement,  that  is,  hydrocephalus 
ex  vacuo,  attributed  to  periventricular  white  matter  injury,  which  caa  be  seen  as  early  as 
one  month  after  injury. 

Magnetic  resonance  imaging  (MRl}  is  a  more  sensitive  radiographic  technique  for 
detecting  cerebral  white  matter  disease,  as  well  as  small  subdural  hematomas  and 
subacute,  hemorrhagic  (isodense)  lesions,  than  is  the  CT  scan.  Since  MRI  has  been  in  use 
for  only  a  few  years,  little  substantive  information  correlating  the  MRI  findings  in  acute 
and  recovery  stages  with  severity  of  head  injury,  neurological  signs,  and  neuropyscho- 
logical  deficits  is  available. 

The  vast  majority  of  persons  with  head  trauma  who  have  CT  or  MRJ  abnormalities 
will  have  other  neurological  complications  or  behavioral  problems  that  may  preclude 
certification.  However,  from  time  to  time  a  person  with  a  remote  history  or  recent 
recovery  from  a  closed  head  injury,  which  according  to  information  available  would  be 
classified  as  a  moderate  or  severe,  and  who  may  have  a  radiographic  abnormality,  but 
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who  otherwise  appears  normal,  may  apply  for  a  certificate.  La  this  case,  an  extensive 
neurological  evaluation  should  be  performed,  which  should  include  a  neurological 
consultation,  EEG,  CT  or  MIU  with  comparison  with  previous  studies;  neuropsychological 
studies  and  a  flight  simulation  test.  If  no  abnormalities  are  detected  or  if  the  CT  or  MRI 
scans  remain  unchanged  or  are  now  normal,  the  candidate  may  be  granted  a  special 
issuance  certificate. 

Complications  or  sequelae 

The  presence  or  absence  of  the  following  additional  findings  are  important  for 
estimating  prognosis  of  a  head  injury: 

A.  Early  signs 

1.  Generadized  and/or  partial  seizures. 

L,  Focal  neurological  deficits  such  as  hemiparesis  or  aphasia. 

3.  Cranial  nerve  dysfunction. 

4.  Skull  fracture,  either  linear  or  depressed. 

5.  Intracranial  hemorrhage,  either  epidural,  subdural,  or  intracerebral. 

6.  CSF  oto-  or  rhinorrhea. 

7.  Abnormalities  aa  CT  scan  other  than  hemorrhage. 

8.  Other  injuries. 

B.  Intermediate  and  late  seque' 

1.  Post-concussion  syndrome. 

Z.  Post-traumatic  headaches. 

3.  Post-traumatic  epilepsy 

4.  Persistent  focal  cerebral  hemisphere  or  cranial  nerve  abnormalities. 

5.  Mental  sequelae. 

6.  Chronic  subdural  hematoma. 
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7.  Obstructive  or  communicating  hydrocephalus. 

8.  Meningitis. 

9.  Traumatic  aneurysms  or  arteriovenous  malformations. 

Classifications 

With  the  above  information,  a  physician  can  retrospectively  classify  the  injury 
into  one  of  the  following  categories,  and  also  list  the  complications  or  sequelae.  A 
decision  on  flying  status  may  then  be  made. 

1.  Mild  brain  injury 

There  is  transient  loss  or  alteration  of  consciousness,  but  no  focal  neurologic 
deficit,  and  fast  return  of  alertness  or  orientation.  Persons  who  have  some 
evidence  of  traumatic  brain  injury  and  brain  dysfunction,  but  who  do  not  lose 
consciousness,  would  have  mild  injury.  Post-traumatic  amnesia  (PTA)  lasts 
less  than  one  hour. 

2.  Moderate  brain  injury 

One  hour  after  injury  there  is  still  impaired  consciousness  or  disorientation, 
but  the  individual  can  follow  some  commands.  Alternatively,  the  individual 
may  be  alert,  but  have  a  focal  neurologic  deficit.  Post-traumatic  amnesia 
lasting  one  to  Z4  hours  usually  occurs. 

3.  Severe  brain  injury 

After  injury  these  comatose  or  stuporous  individuals  are  unable  to  follow  any 
commands;  they  may  use  words,  but  inappropriately.  Their  motor  responses 
vary  from  localising  stimuli  to  posturing  or  nothing.  U  they  recover,  PTA 
usually  lasts  one  to  seven  days,  but  it  may  last  longer. 
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Very  severe  brain  injury 

After  injury  these  unresponsive  individuals  keep  their  eyes  closed  even  to 
intense  stimuli.  They  utter  no  words  or  sounds  and  follow  no  commands.  On 
stimulation^  they  exhibit  either  no  motor,  movement  or  a  posturing 
response.  A  person  in  this  state  often  dies,  unless  a  clot  is  responsible  tor 
the  clinical  presentation  and  is  removed.  If  the  person  lives,  be  she  is 
frequently  in  a  vegetative  state.  PTA  lasts  longer  than  seven  days  and  often 
much  longer. 

The  above  classification  focuses  on  degrees  of  unresponsiveness  as  an  i.Ldejc 
of  severity.  Perforating  or  penetrating  injuries  to  the  skull  and  brain  mt.y 
not  result  in  a  disturbance  of  consciousness.  However,  they  may  cai.sc 
neurological  fieficits,  which  themselves  may  be  severely  impairing. 


Sequelae 
Impact  seizures 

Convulsive  activity  occurring  within  a  few  seconds  oi  impact  are  referred  to  as 
impact  or  instantaneous  seizures.  Approximately  50%  of  persons  with  impact  seizures 
will  have  repeated  attacks  during  the  first  hours  or  days  after  injury.^ ^  These  persons 
usually  have  evidence  of  structural  damage,  such  as  an  intracranial  hematoma,  cerebral 
contusion  oe  a  depressed  skuU  fracture.  For  those  with  no  structural  damage  the  injury 
may  be  considered  trivial. 

The  mechanism  of  an  impact  seizure  with  a  mild  head  injury  is  unknown;  it  may  be 
vasovagal.  Although  studies  are  limited,  there  does  not  appear  to  be  an  increased  risk 
for  subsequent  convulsion.*^  Therefore,  an  applicant  with  mild  brain  trauma,  and  who 
otherwise  satisfies  the  criteria  for  head  injury  may,  be  granted  a  certificate  provided  a 


neurological  evaluation  and  an  EEG  are  normal.  A  CT  scan  may  be  ^eded,  depending  on 
the  recommendations  of  the  neiuological  consultant. 

Early  seizures 

Approximately  five  percent  of  persons  who  sustain  a  nonmissile  head  injury  will 

have  a  generalized  and/or  focal  seizures(s)  within  the  first  seven  days  after  a  nonmissile 

head  injury;  60%  occur  within  the  first  24  hours.  Early  epilepsy  occurs  more  frequently 

after  serious  head  injuries,  especially  those  associated  with  skull  fractures,  intracerebral 

hematoma  or  post-traumatic  amnesia  that  lasts  longer  than  24  hours.  MUd  brain  injuries, 

particularly  in  children  under  5  years  of  age,  may  be  associated  with  seizures.  Oka  et 

al^^  reported  that  28  of  37  patients,  the  majority  of  whom  were  under  14  years  of  age, 

developed  convulsive  attacks  after  trivial  brain  injuries.  Most  of  these  occurred  within 

two  hours  of  the  head  injury.  After  early  seizures,  there  is  a  17%  chance  of  developing 

15 

late  epilespy  in  persons  under  16  years  old  and  33%  in  persons  over  16  years. 

Although  early  seizures  are  usually  associated  with  severe  head  injuries,  and  each 
seizure  increases  the  risk  for  the  development  of  late  epilepsy,  in  some  persons, 
especially  children  and  adolescents,  early  seizures  may  be  benign.  Eighty  percent  of 
individuals  who  develop  late  epilespy  will  do  so  within  2  years  after  injury.  The  new 
cases  after  this  time  occur  at  decreasing  frequencies,  so  that  by  10  years,  the  risk  of 
having  a  seizure  is  probably  the  same  as  in  the  non-injured  population.  Therefore, 
provided  the  at^licant  with  a  head  injury  moets  all  other  criteria,  a  period  of  10  years 
with  no  seizures  and  no  anti-convulsant  medication  must  elapse  before  the  applicant 
should  be  certified.  Before  a  decision  b  made,  a  complete  neurological  consultation 
should  be  done,  as  well  as  an  EEG,  CT  or  MRJ  scan,  and  a  blood  screen  for  anti¬ 
convulsant  medications. 
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Late  epilepsy  (Post-traumatic  epilepsy  -  PTE) 

The  incidence  o£  PTE,  defined  as  seizure  activity  occurring  later  than  7  days  after 
the  traumatic  event,  is  5%  for  a  closed  head  injury  not  caused  by  missies.  For  missile 


injuries,  if  the  dura  is  penetrated,  the  incidence  is  42%,  and  23%  if  the  dura  remains 
intact.  The  risk  of  PTE  is  also  increased  with  depressed  fractures,  intracranial 
hematoma,  early  epilepsy  and  with  focal  cerebral  hemisphere  dcunage.  Severity  of  injury 
as  estimated  from  the  duration  of  post-traumatic  an*  osia  itself  does  not  necessarily 
increase  the  risk  of  PTE.  However,  in  general,  the  more  severe  the  injury,  the  greater 
the  likelihood  of  PTE.  If  there  is  a  history  of  a  febrile  convulsion  in  childhood  or  a 
history  of  epilepsy  in  parents,  siblings  or  offspring,  the  risk  for  FTE  is  further 
increased.  The  LEG  is  of  little  value  'dieting  PTE. 

Approximately  40%  to  50%  of  persons  develop  PTT,  ’'dthin  6  months  of  the  injury, 
70%  by  one  year,  and  80%  by  two  years.  Thereafter,  there  is  a  continuing  decreasing 
incidence.  In  a  recent  unpublished  study  on  war  missile  injuries,  a  group  was  identified 
who  experienced  their  first  seizure  on  the  average  of  7.7  years  after  the  insult.^  ^  Thus, 
the  onset  of  PTE  can  be  delayed  appreciably.  The  interval  of  time  that  must  elapse 
before  the  incidence  of  ephepsy  is  the  same  as  the  general  population  has  yet  to  be 
determined.  Post-traumatic  epilepsy  may  remit  temporarily,  and  approximately  50%  of 
persons  with  PTE  will  stop  having  seizures  altogether.  Data  on  permanent  remissions  are 
lacking,  although  a  seizure-free  interval  of  20  years  off  all  anti-convulsant  medications 
would  most  likely  constitute  a  permanent  remission. 

The  AME  and  FAA  are  confronted  with  two  major  problems  when  evaluating 
candidates  with  head  injuries;  1)  identification  of  those  persons  at  risk  for  developing 
PTE  and,  2)  disposition  of  those  candidates  with  PTE  who  are  in  apparent  remission. 
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With  regard  to  the  first  problem: 

1.  Those  applicants  with  early  epilepsy,  a  depressed  skull  fracture,  intracranial 
hematoma,  or  focal  cerebral  hemisphere  deficits  as  detected  from 
neurological  examination  or  CT  or  MRI  scans  should  be  denied 
certification.  They  should  be  considered  for  certification  only  after  a  20- 
year  interval  has  elapsed  since  the  injury,  provided  they  satisfy  the  other 
criteria  for  head  injury. 

2.  Since  incidence  cf  PTE  after  moderate  to  severe,  diffuse  closed  head  injuries 
without  complications  is  not  definitely  known,  but  seem  to  be  higher  than 
the  incidence  of  nontraumatic  seizures,  it  is  advisable  to  restrict  applicants 
with  moderate  or  severe  injury,  who  otherwise  satisfy  the  head  injury 
criteria,  for  an  extended  period  of  time,  to  be  determined  by  the 
neurological  consultant. 

With  regard  to  the  second  problem: 

1.  Applicants  with  a  history  of  PTE  may  be  considered  for  certification  only 
after  20  years  have  elapsed  since  the  last  seizure,  dui'ing  which  time  the 
applicant  has  been  off  all  anti-convuisant  medication. 

■’'o  assist  in  resolving  both  problems,  a  neurological  consultation,  EEG,  CT  or  MRI 
scan  must  be  done  before  a  disposition  is  made. 

Transient  neu*’oiogicai  signs  and  symptoms  associated  with  trivial  head  trautr  a 

The  AME  and  FAa  may  encounter  applicants  with  a  history  of  transient 
neurological  signs  and  symptoms  following  minor  head  trauma  that  is  usually  not 
associated  with  amnesia  or  unconsciousness.  This  presentation  is  more  common  in 
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children  and  young  adults.  Transient  confusion,  hemiparesis,  hemisensory  symptoms,  as 
well  as  visual  scotomata,  hemianopsias,  and  total  blindness  have  been  reported.  These 
symptoms  last  usually  less  than  1/2  hour  and  are  followed  by  a  headache.  This  syndrome 
resembles  migraine,  although  spontaneous  migr<iine  has  been  reported  in  less  than  50%  of 
the  cases.  This  syndrome  may  run  in  families.^®  The  FAA  should  request  a  neurological 
consultation  before  making  a  disposition.  The  consultant  may  request  further  studies 
such  as  an  EEG  or  CT  scan.  If  the  results  of  the  evaluation  are  normal,  provided  the 
applicant  does  not  have  disqualifying  migraine,  he  or  she  may  be  certified. 

Prolonged  retrograde  amnesia 

Retrograde  amnesia  is  a  feature  of  concussion.  Usually  the  amnestic  period  (the 
period  of  time  that  is  not  remembered)  is  of  short  duration  (several  minutes  to  hours), 
but  it  may  extend  for  days.  However,  over  a  course  of  days  or  months  the  amnestic 
period  gradually  shrinks,  so  that  only  few  seconds  or  minutes  remain  lost.  In  persons  in 
whom  a  prolonged  period  of  retrograde  amnesia  remains  unchanged,  a  psychogenic  cause 
should  be  suspected.  This  can  be  determined  by  a  sodium  amytal  or  hypnotic  interview. 
Amnesia  resulting  .rom  an  organic  disease  cannot  'be  recalled,  whereas  with  amnesia 
from  functional  causes,  the  person  can  remember  events  using  either  one  of  these  two 
techniques.  Therefore,  in  applicants  with  a  prolonged,  fixed  period  of  retrograde 
amnesia,  a  psychiatric  consultation  should  be  obtained. 

Post-traumatic  headaches  (PTH) 

Post-traumatic  headaches  are  a  frequent  sequelae  of  head  injuries.  Brenner  et 
al^^  reported  that  69%  of  200  consecutive  hospitalized  persons  with  head  injuries 
complained  of  PTH.  Thirty  percent  of  the  headaches  did  not  persist  beyond  the  hospital 
stay.  Thirty-two  percent  of  the  headaches  continued  beyond  2  months,  and  6%  of  the 
headaches  began  after  discharge.  Headaches  are  far  less  frequent  after  major  than  after 
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trivial  head  trauma.  Four  distinct  types  have  been  defined;^^  1)  steady  pressure  with 
cap-like  distribution;  2)  circumscribed  superficial  tenderness  around  impact  site;  3) 
episodic  unilateral  etching  or  throbbing  pain  (migraine-Ukei;  and  4)  episodic  unilaterad 
with  ipsilateral  mydriasis  and  facial  hyperhydrosis.  With  this  last  type  of  headache,  when 
the  pain  subsides,  partied  ptosis  and  miosis  remain.  All  persons  who  have  this  type  of 
headache  had  anterior  neck  injuries.^^  Chronic  migraine  after  minor  head  trauma  adso 
has  been  reported.^®  Dispostion  of  applicants  with  the  various  types  of  PTH  should 
follow  the  guidelines  listed  in  the  headache  section  (below). 

Post-traumatic  or  post  concussion  syndrome 

The  post-traumatic  syndrome  can  be  a  very  disabling  sequela  of  minor  head 
injuries.  Symptoms  of  this  syndrome  include  headache,  dizziness,  fatigue,  reduced 
concentration,  memory  deficits,  irritability,  anxiety,  insomnia,  hyperacusis,  photophobia, 
depression  and  slowed  information  processing.  In  some  persons  positional  nystagmus  may 
be  the  only  abnormal  neurological  findings.  The  symptoms  may  begin  within  24  hours 
after  injury  or  may  be  delayed  for  several  weeks.  Often  the  symptoms  last  only  a  few 
days  to  several  weeks.  However,  persistence  of  the  symptoms  for  months  is  not 
uncommon. 

In  assessing  a  person  with  post-traumatic  syndrome,  the  FA  A  must  make  sure  that 
a  structural  abnormality,  such  as  a  clot  or  obstructive  hydrocephalus,  has  not  been 
overlooked.  If  there  is  no  structural  cause  for  the  syndrome,  then  the  decision  to  certify 
an  applicant  depends  on  the  complete  resolution  of  symptoms  followed  by  an  appropriate 
follow-up  period,  of  two  to  three  months.  Since  cognitive  deficits  and  difficulties  in 
processing  information  may  persist,  neuropsychological  (see  section  on  dementia)  studies 
as  well  as  flight  simulator  tests  may  be  necessary  before  a  final  disposition  can  be 
made.  For  applicants  with  positional  nystagmus,  a  thorough  ENT  evaluation  is  required 
before  a  disposition  can  be  made. 
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Cranicil  nerve  abnormalities 


Cranial  nerve  abnormalities  are  frequently  overlooked  as  complications  of  head 
injury.  Before  issuing  a  certificate  to  applicants  with  a  history  of  head  injury,  the  FAA 
must  determine  the  functional  integrity  of  the  cranial  nerves.  A  careful  history  is  a 
prerequisite,  since  asymptomatic  cranial  nerve  dysfunction  in  an  otherwise  neurologically 
normal  individual  is  exceedingly  rare;  a  routine  neurologic  examination  of  the  cranial 
nerves  should  uncover  any  deficit.  The  degree  of  abnormality  can  then  be  determined  by 
quantitiative  tests.  Whether  the  cranial  nerve  abnormality  is  sufficient  to  compromise 
flying  performance  will  have  to  be  determined  according  to  FAA  standards  and  guidelines 
for  the  cranial  nerve's  paticular  function. 

Cranial  Nerve  h  Anosmia  occurs  in  about  7%  of  persons  admitted  to  hospitals 
with  head  injury.  Most  persons  with  anosmia  have  frontal  fracture  and  have  been 
unconscious.  Approximately  50%  of  individuals  with  CSF  rhinorrhea  from  anterior  fossa 
fractures  suffer  from  lack  of  smell.  With  surgical  repair,  the  incidence  of  anosmia 
increases. 

With  trivial  head  trauma  the  first  cranial  nerve  is  the  one  most  frequently 
damaged,  particularly  when  the  impact  is  to  the  occipital  region.  Countercoup  damage 
to  the  olfactory  filaments  in  the  cribiform  plate  without  an  associated  fracture  is 
postulated  as  the  mechanism. 

Prognosis  for  recovery  is  particularly  poor  if  post-traumtic  amnesia  exceeds  24 
hours.  Recovery  usually  occurs  within  the  first  three  months,  although  some  persons  will 
complain  ox  distortion  of  smell. 

Visual  pathways  -  cranial  nerve  II:  The  optic  nerve  can  be  damaged  by  both  blunt 
and  penetrating  head  trauma;  the  usual  site  of  damage  in  the  optic  canal.  There  may  be 
an  associated  orbital  or  anterior  fossa  fracture.  Various  degrees  of  visual  loss  as  well  as 
field  deficits  have  been  reported.  Most  often  the  blindness  is  complete.  Delayed  onset 
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of  visual  loss  may  result  from  increased  intracranial  pressure  or  from  adhesive 
arachnoiditis)  which  results  from  subarachnoid  blood. 

Oculomotor  nerves  -  cranial  nerves  III,  IV,  VL  Transient  symptoms  of  dysfunction 
of  the  motor  nerves  to  the  eye  are  not  uncommon  immediately  after  head  trauma. 
However,  they  usually  dissipate  quickly.  Persistence  of  diplopia  means  injury  to  one  or 
more  of  these  nerves  has  occurred.  The  third  nerve  may  be  directly  injured  by  stretching 
ox  contusion  or  secondarily  by  tentorial  herniation.  Isolated  fourth  nerve  paresis  is  a  rare 
complication  of  closed  head  injuries.  The  6th  nerve,  because  it  is  the  longest  intracranial 
nerve,  is  the  most  frequently  injiured  oculomotor  nerve.  The  injury  may  be  associated 
with  fraett^es  of  the  petrous  or  sphenoid  bones  or  present  as  a  false  localizing  sign  with 
increased  intracranial  pressure. 

Cranial  nerve  VII:  Injury  to  the  facial  nerve  is  most  commonly  caused  by 
fractures  of  the  petrous  bone.  This  is  often  associated  to  the  8th  cranial  nerve.  Two 
types  of  injury  have  been  identified,  one  with  immediate  onset  of  complete  paralysis,  and 
the  other  with  delayed  onset  occxu'ring  within  several  days  of  the  accident.  With  the 
latter  type,  total  or  partial  recovery  occurs,  usually  over  a  period  of  6  to  8  weeks. 

Cranial  nerve  Vni:  The  8th  cranial  nerve  is  frequently  injured  in  closed  head 
injuries,  with  or  without  evidence  of  the  temporal  bone  fracture.  Symptoms  and  signs  of 
vestibular  dysfunction  have  been  reported  in  approximately  50%  of  individuals  with 
closed  head  injuries.  Often  the  symptoms  and  signs  are  mild,  although  many  of  these 
persons  have  other  symptoms  of  the  post  concussion  syndrome.  The  auditory  component 
of  the  8th  cranial  nerve  is  also  involved,  manifesting  as  sensorineural  deafness.  A 
concussion  of  the  organ  of  Corti  is  postulated  as  the  mechanism.  Transverse  petrous 
fractures  are  commonly  associated  with  this  type  of  injury.  Conductive  type  deafness 
may  be  seen  with  longitudinal  temporal  fractures  that  cause  bleeding  in  the  middle  ear. 

Cranial  nerves  IX,  X,  XI,  XII:  These  cranial  nerves  are  infrequently  damaged  in 
closed  head  injuries.  Gunshot  wounds  of  the  extracranial  structures  are  the  most 
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frequent  causes. 

Persons  presenting  with  persistent  cranial  nerve  deficits  must  be  evaluated  to 
assess  their  ability  to  function  in  a  cockpit.  This  is  especially  true  for  vision,  oculomotor 
function,  hearing,  and  equilibrium. 

CSF  rhinorrhea  and  otorrhea 

Approximately  25%  of  persons  with  an  anterior  basal  fracture  will  develop  CSF 
rhinorrhea.  This  occurs  usually  within  several  days  after  injury  and  in  most  cases  only 
persists  for  several  days.  Rarely,  delayed  rhinorrhea  can  occur  several  weeks  or  months 
after  the  injury. 

CSF  otorrhea  occurs  in  7%  of  based  skull  fractures  and  usually  resolves 
spontaneously  in  5  to  10  days. 

The  major  complication  of  CSF  fistulas  is  menigitis.  It  is  generally  accepted  that 
if  the  CSF  leak  persists  for  more  than  one  to  two  weeks,  then  it  should  be  repaired 
surgically  in  order  to  prevent  meningerl  infection.  After  an  appropriate  post-operative 
recovery  period,  and  provided  there  are  no  other  complications  that  would  negate  return 
to  flying  status,  a  pilot  may  be  certified  medically.  However,  he  or  she  should  be  re- 
evaluted  9ver>'  6  months  for  two  years. 

Vascular  complications 

The  vascular  complications  of  head  trauma  are  arterial  dissections,  aneurysms  and 
fistulas.  Arterial  dissections  frequently  involve  the  extracranial  arteries  and  are  caused 
by  blunt  or  penetrating  injuries  to  the  neck.  Rarely,  dissections  of  intracranial  arteries, 
particularly  the  basilar  artery,  may  occur  with  closed  head  injuries.  The  dissections 
occur  at  the  time  of  or  soon  after  the  injury.  The  signs  and  symptoms  may  be  difficult  to 
distinguish  from  other  complications.  The  effects  are  usually  devastating  and  if  the 
patient  survives,  the  residual  deficits  are  so  severe  that  there  is  no  question  about 
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certification. 


Traumatic  aneurysms  are  rare.  They  can  develop  on  any  artery;  however,  the 
cervical  and  the  intracavemous  portion  of  the  internal  carotid  artery  are  most  frequently 
involved.  Most  intracranial  traumatic  aneurysms  rupture  within  three  weeks  of  injury. 
Therefore,  the  FAA  should  not  be  concerned  about  this  complication  after  the  recovery 
period. 

Seventy-five  percent  of  carotid  artery-cavernous  sinus  fistulas  are  due  to  trauma. 
Of  concern  to  aviation  safety  is  the  finding  that  20%  of  persons  with  this  condition 
present  with  symptoms  later  than  2  months  after  injury,  and  that  the  symptoms  may 
occvm  after  even  minor  trauma.  Proptosis,  chemosis,  visual  impairment,  ocular  palsies 
cuad  orbital  pain  are  the  major  clinical  findings.  Carotid  artery-cavernous  sinus  fistulas 
may  resolve  spontaneously.  More  often  they  must  be  repaired  surgically.  Before  being 
certified  with  this  condition,  the  applicant  must  document  correction  by  angiographic 
studies,  and  there  must  be  no  other  complications  that  would  prevent  certification.  The 
pilot  should  be  evaluated  every  6  months  for  two  year. 

Hydrocephalus 

Ventricular  enlargement  develops  in  40%  to  80%  of  adults  with  head  injury. 
Fifty  percent  of  persons  with  ventricular  enlargement  were  moderately  to  severely 
impairad.  In  contrast,  68%  of  persons  without  ventricular  enlargement  had  good 
recovery. The  ventriculau’  enlargement  in  the  greatest  majority  of  these  patients  was 
a  result  of  loss  of  brain  aubstemce,  particularly  white  matter  (hydrocephalus  ex  vacuo). 

Before  certifying  applicants  in  whom  ventricular  enlargement  has  developed,  as 
demonstrated  by  serial  CT  scans,  the  FAA  must  wait  at  least  two  years  to  assure  that 
the  ventricular  enlargement  is  not  progressive.  Certification  of  these  individuals 
depends  on  the  results  of  a  thorough  neurological  evaluation  including  EEC,  psychometric 
tests  and  perhaps  a  flight  simulator  test. 
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Obstructive  hydrocephalus  is  a  rare  complication.  The  progressive  ventricular 
dilatation  is  caused  by  adhesions  in  the  subarachnoid  space.  The  symptoms  are  delayed 
and  usually  are  manifestations  of  increased  intracranial  pressure,  such  as  decreased 
mentation,  lethargy  and  headaches.  These  persons  must  be  shunted,  and  therefore  are  at 
great  risk  for  shunt  malfunction  with  sudden  increase  in  intracranial  pressure,  and 
therefore  are  disqualified  permanently. 

Normal  pressure  hydrocephalus,  or  communicating  hydrocephalus,  develops  in 
approximately  one  to  two  percent  of  persons  with  head  injuries.  This  condition  occurs 
late,  usually  after  the  person  has,  for  the  moat  part,  recovered  from  his  injuries.  The 
clinical  triad  of  mental  changes,  gait  apraxia  and  urinary  incontinence  is  characteristic 
of  this  condition. Because  shunting  procedures  are  the  only  treatment,  the  candidate 
is  disqualified  permenantly. 

Intracranial  hematomas 

The  incidence  o£  intracranial  hematomas  in  persons  with  head  injuries  who  are 
admitted  to  the  hospital  is  approximately  1.2%,  with  an  annual  incidence  rate  of  4.5  per 
100,000  population.^^  Approximately  25%  are  extradural  only,  31%  subdural  only,  9% 
both  extra  and  subdural,  23%  subdural  and  intracerebral,  cuid  13%  intracerebral  only.^^ 
Ninety  percent  of  the  hematomas  are  supratentorial  in  location  and  the  remainder  are  in 
the  posterior  fossa.  Excluding  the  posterior  fossa  hematomas,  the  one  with  the  best 
prognosis  for  moderate  or  good  recovery  is  the  epidural  clot  followed  by  the  extradurail 
and  subdural  hematomas.  Subdurals  have  the  worst  prognosis  because  of  other  aissociated 
brain  injuries.  Intracerebral  hematomas  also  carry  a  |>oor  prognosis  for  full  recovery. 
Unfortunately,  follow-up  studies  on  persons  with  hematomas  have  beer,  carried  out  only 
for  short  periods  of  time,  for  example,  two  years.  Long-term  follow-up  would  be  helpful 
lor  aeromedical  disposition. 

Based  on  the  literature*  persons  with  the  following  hematomas  may  be  considered 
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for  special  issuance  certification: 

1.  Uncomplicated  epidural  hematoma  without  evidence  of  other  complicaticns 
as  determined  by  neurological  examination^  EEG,  serial  CT  scans  or  MRI, 
and  neuropsychological  examinations.  The  applicant  may  be  considered  two 
years  after  injury.  The  incidence  of  post-traumatic  convulsions  with 
uncomplicated  epidurals  is  low. 

Z.  Because  acute  subdural  hematomas  and  intracerebral  clots  have  high  risk  of 
late  seizures,  persons  with  these  conditions  should  not  be  considered  for 
certification  until  20  years  has  elapsed  from  the  time  of  injury  and  all 
neurological  investigations  are  normal.  (See  section  on  epilespy). 

3.  Persons  with  posterior  fossa  sub-  or  epidural  hematomas  may  be  considered 
for  special  issuance  two  years  after  the  injury,  provided  a  complete 
neurological  investigation  including  a  CT  scan  or  MRI,  shows  no  disqualifying 
abnormalities. 

Chronic  subdural  effusions,  hygromas  and  hematomas 

Up  to  one  half  of  persons  with  chronic  subdural  hematomas  have  no  history  of 
trauma.  These  persons  usually  are  elderly  or  chronic  alcoholics,  epileptics,  and 
individuals  on  anti-coagulation  therapy.  Chronic  subdural  hematomas  are  rare  after 
severe  impact  injury  probably  because  the  acute  subdural  hematomas  are  diagnosed 
early.  If  an  applicant  with  a  history  of  chronic  subdural  hematoma  presents  for 
certification,  he  or  she  may  be  considered  for  special  issuance  if  a  period  of  at  least  five 
years  has  elapsed  since  either  medical  or  surgical  treatment,  he  or  she  has  had  no 
seizures,  he  or  she  has  no  other  disqualifying  conditions  as  determined  from  the  results  of 
a  neurological  and/or  neurosurgical  consultation,  EEG,  CT  scan  and  neuropsychological 
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studies.  This  recommendation  /^ertaiii.-*  also  to  subdureil  hygromas  whether  they  have 
been  treated  by  surgery  or  not.  Some  subdural  hygromas  may  resolve  spontaneously. 

Applicants  with  a  history  of  subdural  effusions  in  infancy  and  childhood,  who 
otherwise  are  neurologically  norm /.I  as  determined  by  the  aforementioned  tests,  may  be 
considered  for  certification.  Maty  of  these  persons  have  significant  brain  damage  as 
well  as  seizures.  However,  it  has  been  reported  that  approximately  one  half  of  these 
persons  may  develop  normally. 
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Sleep  and  Arousal  Disorders 


Introduction 

Of  all  conditions  that  compromise  flight  safety,  the  disorders  of  sleep  and  arousal 
may  be  the  least  recognized.  Whereas  sudden  incapacitation  may  occur  with  narcolepsy 
and  cataplexy,  the  insidious  and  subtle  mental  and  physical  changes  associated  with  other 
sleep  and  arousal  disorders  are  just  as  devastating.  The  diagnsotic  problems  are  very 
complex,  since  these  disorders  bridge  the  disciplines  of  psychiatry,  neurology,  and 
internal  medicine.  The  causes  are  multiple,  there  are  no  anatonical  or  biochemical 
markers,  and  diagnoses  are  based  on  historical  information  and  confirmed  only  in  some 
cases  by  physiological  tests  si<tch  as  polysomnography.  However,  regardless  of  the  cause, 
the  ultimate  result  of  these  conditions  is  an  impairment  of  psychomotor  performance. 

The  neurological  deficits  accompanying  structural  diseases  of  the  central  nervous 
system  that  may  cause  alterations  in  the  sleep-wake  cycles,  such  as  trauma,  cerebral 
vascular  accidents,  infections,  and  tumors,  are  by  themselves  sufficiently  impairing  to 
disqualify  the  candidate.  Therefore,  only  those  sleep  disorders  due  to  nonstructurai 
diseases  and  that  are  most  frequently  referred  to  the  neurologist  will  be  considered. 
Sleep  disorders  associated  with  psychiatric  and  medical  diseases  are  discussed  in  other 
chapters  in  this  report.  There  are  a  number  of  excellent  review  articles  on  sleep  and 
arousal  disorders. 


Criteria  for  diagnosis 

Diagnostic  criteria  are  often  difficult  to  establish.  Complaints  of  in<orsnia  or 
excessive  sleepiness  would  suffice  in  ssme  instances.  However,  in  some  individuals  the 
problem  is  transient  and  situational  and  requires  no  further  evaluation.  In  others,  the 
complaint  is  chronic  and  more  serious.  In  addition,  other  s>toptocns  such  as  personality 
changes,  diminished  mental  performance  and  molis'atioa,  slowness  of  thought,  sexual 
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difficulties,  or  headaches  majf  be  a  result  of  sleep  disorders;  it  is  only  after  a  careful 
history  of  sleep  habits  and  other  medical  conditions  that  sleep  abnormalities  may  be 
implicated  as  the  cause.  The  FAA  should  become  fcuniliar  with  the  various  sleep 
questionnaires  used  in  sleep  centers  for  evaluation  of  persons  with  suspected  sleep 
disorders. 

Clcissification 

The  diagnostic  classification  of  sleep  and  arousal  disorders  presently  in  use^  is  in 
the  process  of  revision;  no  publication  date  has  beer  set.  The  following  is  a  list  of  those 
disorders  that  may  present  as  neurological  diagnostic  problems. 

A.  Disorders  of  Initiating  and  Maintaining  Sleep  (Insomnias) 

1.  Associated  with  sleep  induced  respiratory  impairment 

2.  Associated  with  sleep  related  myoclonus  and  "restless  legs" 

B.  Disorders  of  Excessive  Somnolence 

1.  Associated  with  sleep  Induced  respiratory  impairment 

2.  Associated  with  sleep  related  myoclonus  ana  "restless  legs" 

3.  Narcolepsy 

4.  Idiopathic  CNS  hypersomnolence 

C.  Dysfunctions  Associated  with  Sleep,  Sleep  Stages  or  Partial  Arousals 

(Parasomnias) 

1.  Sleepwalking  (siomnambuiism) 

2.  Sleep  terrors  (pavor  noctumus) 

3.  Sleep  related  enuresis 

4.  Other  dysfunctions 

a.  Sleep  related  epileptic  seizures 

b.  Sleep  related  headaches 
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Fifty-one  percent  of  persons  referred  to  sleep  disorder  clinics  suffer  from 
llyperso^lm^^  31%  from  insomnia  and  15  %  from  parasomnia.  Of  those  with  hypersomnia 
43%  have  sleep  apnea,  25%  narcolepsy,  and  9%  idiopathic  CNS  hypersomnia.^ 

Sleep  apnea 

Persons  with  sleep  apnea  may  present  with  insomnia  and/or  excessive  daytime 
sleepiness.  Because  of  the  latter  they  are  frequently  misdiagnosed  as  having 
narcolepsy.  The  sleep  apnea  syndromes  have  been  divided  into  central,  obstructive  and 
mixed. 

Insomnia  is  the  major  complaint  of  persons  with  tL<i  central  type.  They  awaken 
many  times  during  the  ni^t  with  a  choking  sensation,  anxious  feelings  and  grisping  for 
air.  They  usually  do  not  nap  durirg  the  day.  Persoiis  with  obstructive  sleep  apnea  suffer 
from  excessive  daytime  sleepiness.  During  sleep,  long  pauses  in  respirations  are 
interrupted  hy  loud  snoring.  On  awakening  these  persona  may  be  disoriented  for  several 
minutes.  Early  morning  headches  are  riot  uncommon  ard  hallucinations  or  misperceptions 
may  occur  during  the  day  when  the  person  is  drowsy.  Thus,  they  may  suffer  from  mental 
disorders.  Also,  alcohol  ingestion  may  increase  the  severity  of  obstructive  sleep  apnea. 

Unlike  persons  with  central  apnea,  who  have  normal  or  below  normal  weight, 

persons  with  obstructive  apneas  may  be  overweight,  and  have  short,  fat  necks.  The  sleep 

apnea  syndromes,  particularly  tLs  obstructive  type,  may  be  associated  with 

hypothyroidism,  acromegaly,  micrognathia,  basilar  invagination,  platybasia,  neck  tumors, 

enlarged  tonsils  and  adenoids,  and  chose  deformities.  Major  complications  of  sleep  apnea 

7-*8 

are  cardiac  arrhythmias,  *hich  can  be  life  threatening,  and  hypertension. 

Applicants  with  a  diagnosis  of  sleep  apnea  should  be  disqualified  permanently  from 
flying.  A  possible  exception  is  when  the  apnea  is  secondary  to  a  treatable  disease,  such 
as  enlarged  tonsils  or  adenoids  or  hypothyroidism.  In  these  cases,  a  decision  to  return  to 
flight  status  must  depend  on  the  recommendations  from  cui  accredited  sleep  disorder 
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laboratory  following  a  thorough  evaluation,  including  polysomnography. 

Sleep  related  myoclonus  and  "restless  legs" 

As  defined  by  Coleman  et  al,  periodic  movements  in  sleep  (PMS),  also  known  as 
nocturnal  myoclonus,  are  stereotyped,  repetitive,  nonepileptiform  movements  of  one  or 
both  lower  extremities  occurring  primarily  in  non-rapid-eye-movement  (NREM)  sleep.*^ 
These  shou’  1  not  be  confused  with  sleep  jerks  (hypnic  jerks),  which  aure  single  and  sudden 
uiyoclonic  j  rks  that  occur  on  falling  asleep  and  which  are  normal.  Nocturnal  myoclonic 
jerks  occur  r.pproximately  ever  30  seconds  and  last  1.5  to  2.5  seconds.  They  may  persist 
for  a  period  of  several  hours.  The  contraction  consists  of  extension  of  the  big  toe  and 
partial  flexion  of  the  ankle,  knee  amd  sometimes  the  hip.  Noctumad  myoclonus  is 

associated  with  insomnia  amd  hypersomnolence.  Therefore,  it  is  not  a  distinct  disorder, 

•• 

but  only  one  paurt  of  a  number  of  sleep-wadce  disorders.  It  may  be  confused  with  sleep 
epilepsy;  however,  the  history  and  electrophysiologic  studies  distinguish  between  these 
two  conditions. 

The  restless  legs  syndrome  (RLS)  may  or  may  not  be  associated  with  PMS.^® 
Persons  with  RLS  complain  of  an  uncomfortable  dysasthetic,  creeping  sensation  in  their 
legs  that  appears  only  at  rest.  For  example,  at  bedtime,  in  order  to  obtain  relief,  they 
frequently  have  to  move  their  legs  continuadly  or  pace  around  the  room.  Onset  of  sleep 
is  delayed  and  the  person  suffers  from  insomnlau  RLS  has  been  reported  in  a  number  of 
conditions,  si\ch  as  iron  deficiency  anemia,  folate  deficiency,  peripheral  neuropathies, 
uremia,  and  diabetes  mellitus.  It  has  been  reported  as  occurring  in  families.^ ^ 
Candidates  with  a  history  of  RLS  are  disqualified  from  flying  unless  the  cause  for  their 
problem  has  been  defined  and  permanently  cured  and  the  sleep  disorder  secondary  to  the 
syndrome  has  resolved.  Clonazepam  (Clonapen^)  has  been  used  to  ''  itrol  "the  restless 
legs."  Airmen  taking  on  this  medicine  should  not  be  allowd  to  fly  because  of  its  sedative 
effects. 
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Narcolepsy 

Narcolepsy  is  a  disorder  of  excessive  daytime  somnolence  characterized  by 
irresistable  sleep  attacks,  which  may  occxir  either  as  the  only  symptom,  or  in 
combination  with  the  other  features,  such  as  cataplexy,  sleep  paralysis  and  hypnagogic 
hallucinations  (the  "narcoleptic  tetrad").  Automatic  behavior  and  lapses  of  memory  have 
been  reported.  Some  persons  complain  of  blurred  or  double  vision  and  droopy  eye 
lids.  The  prevalence  rate  of  narcolepsy  is  4:10,000  persons.  There  is  evidence  of  a 
genetic  transmission  via  an  autosomal  recessive  trait  since  relatives  of  index  cases 
having  a  60-fold  greater  risk  of  having  the  condition  than  the  general  population. 

Narcolepsy  usually  becomes  manifest  toward  the  end  of  puberty.  Eighty  percent 
of  all  persons  with  narcolepsy  develop  their  first  symptoms  by  age  35  years.  Cataplexy 
will  develop  at  some  point  in  approximately  85%  of  cases.  Sleep  paralysis  occurs  in  70% 
and  hypnagogic  hallucinations  in  50%  of  persons  with  narcolepsy  and  cataplexy.  The 
characteristic  physiological  abnormality  is  REM-onset  sleep,  which  is  found  in  over  90% 
of  persons  with  narcolepsy  and  cataplexy.  Without  the  symptom  of  cataplexy,  only  10% 
of  narcoleptics  have  REM  onset  sleep.  It  is  these  persons  who  represent  the  most 
difficult  diagnostic  problem,  although,  over  a  period  of  time,  at  least  one  of  the  other 
symptoms  develops. 

Narcolepsy  is  a  chronic,  unremitting  disease.  Applicants  with  a  diagnosis  of 
narcolepsy,  even  if  treated  with  medications,  should  be  permanently  disqualified  from 
flying.  A  family  history  of  narcolepsy  is  not  by  itself  disqualifying;  however,  the  airman 
with  a  family  history  should  be  evaluated  on  a  regular  basis  for  symptoms  of  this 
disorder. 
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Idiopathic  CNS  hypersomnolence 

This  disorder  is  characterized  by  excessive  daytime  sleepiness  and  is  often 
confused  with  narcolepsy.  However,  the  sleep  periods  are  deeper  (stages  3  and  4)  and 
much  longer.  In  addition,  the  other  symptoms  of  the  narcoleptic  tetrad  are  lacking. 
During  the  waking  state,  polygraphic  monitoring  has  shown  brief  periods  of  "micro¬ 
sleep."  When  sleep  is  resisted,  automatic  behavior  may  occur.  This  disorder  may  be 
associated  with  migraine,  syncope,  and  Raynaud's  syndrome.  There  may  be  a  familial 
predisposition.  In  contrast  to  narcolepsy,  this  conditon  does  not  respond  readily  to  CNS 
stimulants.  It  is  also  chronic  and  applicants  with  this  condition  should  be  disqualified 
permanently. 

Parasomnias 

Somnambulism  is  usually  a  disorder  of  childhood  and  adolescence.  It  is  reported 
that  15%  of  all  children  experience  one  or  more  sleepwalking  episodes,  and  frequent 
attacks  occur  in  1%  to  6%  of  children. Although  usually  limited  only  to  childhood, 
somnambulism  may  recur  in  adulthood,  in  which  case  it  is  associated  with  psychiatric 
disorders. Somnambulism  is  also  frequently  associated  with  sleep  related  enuresis, 
sleep  terrors  and  sleep  drunkeness.  In  chUdr«»»«  with  this  disorder,  there  is  an  increased 
incidence  of  convulsive  dUorders,  CNS  in/ectians  and  head  trauma.^ 

An  applicant  with  a  history  of  these  disorders  In  childhood  may  be  certified 
provided  there  are  no  other  associated  neurological  cooditions.  If  the  episodes  recur  ia 
adulthood,  then  a  psychiatric  consult  must  be  obtained  before  granting  certification. 
Sleep  walkiisg  may  be  confused  with  sleep  epilespy,  particularly  complex  partial  seizures, 
because  of  persevering  motor  acts,  automatisms  and  amnesia.  If  there  are  any  questions 
about  other  causes  for  sleep  walking  episodes,  then  the  applicant  should  be  referred  to 
either  a  neurologist  or  an  accredited  sleep  diagnotic  laboratory. 

Sleep  terrors  (pavor  noctumus)  usually  begin  in  childhood  and  disappear  in  early 


IV  -  369 


adolescence.  When  they  begin  in  adulthood,  they  usually  occur  between  20  years  to  40 
years  of  age.  The  terrors  occur  in  the  first  third  of  the  night  when  the  individual  is 
aroused  from  deep  NR£M  sleep.  Because  of  a  terrifying  scream  that  signals  the  onset, 
the  panic  and  confusion  that  follows  as  well  as  autonomic  signs  such  as  tachycardia  and 
mydriasis,  the  episodes  may  be  confused  with  epileptic  seizures.  An  applicant  with 
confusing  symptoms  should  be  referred  to  a  neurologist  or  an  accredited  sleep  laboratory 
for  evaluation  to  rule  out  epilepsy.  Persona  with  sleep  terrors  persisting  or  beginning  in 
adulthood  should  receive  psychiatric  clearance  before  being  certified.^^ 

Sleep  related  enuresis  occurs  in  approxmately  10%  to  15%  of  children.  In  most 
cases,  it  is  idiopathic  and  resolves  spontaneously  by  puberty.  Enuresis  may  also  be 
secondary  to  structural  disease  of  the  genitourinary  tract  or  nervous  system.  The  onset 
of  sleep  enuresis  in  adulthood  should  alert  the  FAA  to  structural  causes,  psychiatric 
disorders,  or  drugs. 

A  history  of  enuresis  in  childhood  is  not  diqualifying  unless  it  b  caused  by  a 
neurological  dbease  or  b  associated  with  nocturnal  epilepsy.  With  the  former,  other 
neurological  deficits  such  as  mental  retardation  or  paralysis  are  often  present  which,  by 
themselves,  would  be  disqualifying.  With  the  latter,  other  hbtorical  information  will 
suggest  the  cause. 

Sleep  enuresis  In  the  adult  b  a  cause  for  concern.  If  diseases  of  the  genitourinary 
system  have  been  ruled  out,  then  the  candidate  should  have  a  thorough  psychiatric  and 
neurological  evaluation.  Incontinence  and/or  sleep  enu.  ■  u>*  v  be  the  initial 

manifestation  of  potentially  serious  neurological  dbeases. 

Other  conditions 

Approximately  6%  of  peraoas  with  epilepsy  will  have  seizures  only  in  sleep.  The 
seizures  usually  are  infrequent,  of  the  generalized  type,  and  are  responsive  to  anti¬ 
convulsant  therapy.  Approximately  11%  to  30%  of  persons  whose  initial  seizures  occur 
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only  during  sleep  will  develop  daytime  convulsions  within  the  first  six  years  after  the 
initial  nighttime  seizure.^^’^® 

Therefore,  persons  with  a  history  of  seizures  occurring  only  during  sleep  are 

disqualified  unless  the  they  have  been  free  of  seizures  and  off  medication  for  20  years 

and  the  results  of  the  neurological  exam  and  EEG  are  normal. 

Migraine,  and  especially  cluster  headaches,  may  awaken  a  person  from  sleep.  This 
usually  occurs  during  the  REM  and  post-REM  sleep  periods;  therefore,  sleep  disturbance 

is  most  pronounced  toward  the  end  of  the  sleep  period.  Cluster  headaches  may  awaken  a 
person  Irom  sleep  on  a  ni^tly  basis  for  several  weeks.  Therefore,  cluster  headaches  may 

cause  excessive  daytime  somnolence.  Certification  is  dependent  on  the  guidelines 

established  for  headaches  (see  below). 

Sleep  laboratories 

Within  the  last  10  to  15  years  there  has  been  a  proliferation  of  laboratories  for  the 

polysomaographic  evaluation  of  individuals  with  sleep  disorders.  A  list  of  the  accredited 

centers  is  available  from  the  Association  of  Sleep  Discvders  Centers.  There  are  now  23 

accredited  centers  with  multidisciplinary  expertise,  and  25  more  centers  hold 

probationary  status.^9  in  evaluating  the  results  of  sleep  laboratory  investigations,  it  is 
extremely  important  that  the  FAA  be  knowledgable  about  tb**  competency  of  the  various 

centers. 
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luCectious  Diseases  of  the  Ceatral  Nervous  Sfstem 

Introduction 

Infectious  diseases  of  the  central  nervous  system  are  caused  by  such  organisms  as 

bacteria,  viruses,  fungi,  rickettsia  and  parasites.  The  signs  and  symptoms  may  be  a 

result  of  tissue  invasion  with  destruction  of  brain  tissue,  or  to  an  abnormal  host  immune 

response,  such  as  post-infectious  and  postvaccinal  encephalomyelitis.  The  infectious 

agent  may  diffusely  affect  the  meninges,  the  parenchyma  of  the  brain  and  spinal  cord,  or 

both.  Focal  lesions,  such  as  brain  abscesses  and  subdural  empyema,  may  also  occur.  The 

majority  of  CNS  infections  are  blood-borne;  however,  spread  from  contiguous  infected 

structures  such  as  the  mastoid,  may  also  occur. 

Since  most  of  the  infectious  agents  are  capable  of  producing  the  same  clinical 

syndrome,  from  the  aeromedical  point  of  view  it  is  not  as  important  to  know  the 

etiologic  organism  as  it  is  the  part(s}  and  extent  of  CNS  involvement  and  the 

complications  and  neurological  residuals.  Before  granting  a  certificate  to  applicants 

with  a  past  history  of  meningitis,  encephalitis  or  brain  abscess,  the  F.4A  should  obtain  all 
past  records,  including  the  history  and  reports  of  neurological  examinations,  the  CSF 

resul-s,  E£G,  radiographs,  and  treatments,  including  any  surgical  procedures.  In  some 
instances  it  may  become  clear  that  the  applicant  did  not  have  a  CNS  infection;  in  others 
that  infection  was  mild  and  self-Umitec,  such  as  aseptic  meningitis;  while  in  others  the 
disease  was  more  serious,  such  as  encephaii ’.is,  bacterial  meningitis  or  brain  abscess.  For 
the  serious  diseases,  a  complete  neurological  re-evaluation  is  indicated  before  a  decision 
on  flying  status  can  be  made. 

la  this  section,  the  most  commonly  eocounletcd  clinical  syndromes,  their  minimai 
criteria  for  diagnosis,  their  complications,  and  the  specific  aeromedicaJ  problems  they 
present  will  be  discussed.  A  thorough  review  of  CNS  infectious  diseases  may  be  found  in 
the  book  by  Moiavi  and  LeFrock.^  Infectious  diseases  of  the  peripheral  nervous  system. 
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and  muscles  will  be  discussed  in  another  section. 


Minimal  criteria  for  diagnosis 

Signs  and  symptoms  of  diffuse  meningeal  irritation  include  headache,  nuchal 

rigidity,  photophobia,  and  fever.  There  may  also  be  evidence  of  diffuse  or  focal 
parenchymal  disease,  including  disturbances  of  consciousness,  convulsions,  dysphasia,  or 

hemiparesis.  These  signs  should  be  corroborated  by  appropriate  CSF  abnormalities  with 

or  without  positive  cultures,  or  diagnostic  biopsies  with  or  without  cultures.  For 

suspected  brain  abscesses,  subdural  effusions,  or  subdural  or  epidural  abscesses,  a 

compatible  head  CT  or  MRI  scan  with  or  without  positive  cultures  or  biopsy  is  sufficient 

to  confirm  the  diagnosis. 

Acute  bacterial  meningitis 

Acute  bacterial  meniogitb  may  result  during  the  course  of  septicemia  by 
hematogenous  spread  of  bacteria  to  the  meninges  from  distant  infected  organs,  such  as 
the  heart  or  lung,  cr  by  extension  from  infected  contiguous  skull  or  spinal  structures, 
such  os  the  cK’hit,  sinuses,  mastoid  or  a  dermal  sinus  tract.  Bacteria  can  also  enter  the 
subarachnoid  space  in  penetrating  head  injuries.  Although  any  pathogenic  bacteria  can 
produce  meningitis,  Neisseria  meningitidis.  Hemophilus  influenzae,  and  Streptococcus 
pneumoniae  are  the  common  causative  organisms.  Bacterial  meningitis  occurs 

more  frequently  in  children  than  in  adults,  [irrespective  of  the  pathogen,  the  clinical 
signs  and  symptoms  are,  for  the  most  part,  similar.  These  consist  of  fever  and  signs  of 
meningeal  irritation.  As  the  disease  progresses,  signs  of  cerebral  edema  and  cortical 
inflammation  develop,  including  in^itability,  lethargy,  confusion  ar  '  convulsions  (which 
are  most  common  in  children).  Focal  signs,  such  as  hemiparesis  and  aphasia,  are 
secondary  to  infarcts  caused  by  thrombosis  of  inflamed  arteries  or  veins.  Basilar 
inflammations  may  cause  various  cranial  nerve  palsies. 
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The  diagnosis  of  bacterial  meningitis  b  establbhed  by  examination  and  culture  of 
the  CSF.  Countercurrent  imrnunoelectrophoresis  may  also  be  of  help.  Approximately 
20%  of  individuals  with  purulent  meningitis  will  have  a  sterile  CSF.  These  persons 
usually  have  received  antibiotics  for  several  days  prior  to  the  lumbar  puncture.^ 

Bacterial  meningitb  may  occur  in  normal  as  well  as  compromised  hosts.  The 
causative  pathogen  may  alert  the  physician  to  the  possibility  of  an  underlying  systemic 
dbease,  particularly  in  the  adult.  For  example,  meningitis  caused  by  Listeria 
monocytogenes  or  H  influenzae  in  the  adult  may  be  associated  with  chronic  alcoholism, 
diabetes,  connective  tissue  diseases,  chronic  renal  diseases,  or  acquired  immunological 
deficiency  states.  Anaerobic  meningitb  may  be  secondary  to  chronic  otitis  media  with 
mastoiditb,  chronic  sinusitb,  head  trauma,  head  and  neck  neoplasms,  and 
immunosupressed  conditions.  Staphylococcus  aureus  meningitb  may  be  secondary  to 
endocarditb. 

Approximately  5%  to  30%  of  children  who  recover  from  acute  bacterial  meningitis 
have  neurological  complications  or  persistent  residua,^  which  can  be  categorized  as 
foUowsj 

1.  Complications 

a.  subdural  effusions 

b.  hydiocephalus 

c.  brain  abscess 

2.  Persbteat  residua 

a.  mental  retardation 

b.  personality  disorders  or  other  psychiatric  disorders 

c.  seizure  disorders 

d.  visual,  language  and  motor  impairment 

e.  cranial  nerve  pa’Mes 


Complications  usually  occur  in  infants  and  children  and  are  discovered  when  the 
child  fails  to  respond  to  appropriate  antibiotic  therapy.  Of  possible  concern  to  aviation 
is  hydrocephalus,  which  may  be  slowly  progressive  and  which  may  eventually  evolve  into 
the  normal  pressure  hydrocephalus  syndrome  of  dementia,  gait  aprauda  and  urinary 
incontinence.  Unfortunately,  serial  head  CT  scan  studies  during  both  the  acute  phase  and 
long  term  follow-up  periods  are  limited;  these  studies  show  that  progressive  ventriculcir 
enlargement  can  occur.^"^ 

Of  the  peristent  residuals,  seizure  disorders  and  cranial  nerve  palsies  deserve 
special  attention;  the  others  are  usually  obvious  and  do  not  present  serious  problems 
concerning  disposition. 

Seizures  during  the  acute  phase,  particularly  in  children,  are  not  uncommon.  In 
some  individuals  they  may  result  from  cortical  damage  caused  by  brain  infarction, 
necrosis,  abscess  formation,  or  subdural  effusions  or  empyemau  In  others,  they  may 
result  from  metabolic  abnormalities,  such  as  hyponatremia.  Usually  it  is  impossible  to 
implicate  one  definite  cause.  Data  are  not  available  on  the  percentage  of  persons  with 
seizures  during  the  acute  phase  who  persist  in  having  attacks  after  recovery.  There  is 
also  no  information  on  the  percentage  of  persons  without  seizures  during  the  acute  illness 
who  later  develop  post-meningitic  epilepsy.  Persons  who  subsequently  develop  epilepsy 
are  most  often  iho  most  seriously  ill,  who  have  prolonged  periods  of  altered  states  of 
consciousness  and  signs  of  focal  cerebral  hemisphere  damage,  such  as  hemipauesis.  Thus 
it  is  appropriate  to  apply  the  guidelines  established  for  seizures  emd  head  trauma  to  those 
persons  most  seriously  iU  with  an  intracranial  infection. 

Although  any  cranial  nerve  may  be  permanently  damaged  in  acute  bacterial 
meningitis,  the  8ih  cranial  neve  is  the  most  vulnerable.  Six  percent  to  30%  of  children 
will  suffer  permanent  hearing  loss.^  Therefore,  in  evaluating  applicants  with  a  history  of 
bacterial  meningitis,  a  careful  audiologiral  examination  must  be  performed. 

Because  the  optic  (cranial  nerve  2)  as  well  as  the  oculomotor  nerves  (cranial 
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nerves  3,  4  and  6}  might  be  damaged,  a  thorough  ophthalmologic  evaluation  is  indicated. 
Other  cramial  nerve  abnormalities,  such  as  peripheral  7th  nerve  p.iresis,  should  be 
evaluated  for  the  potential  to  compromise  flight  safety. 

The  articles  by  Feigin  et  al,®  Sangster  et  al,"^  Davey  et  ai,^®  Cherubin  et  al,^^  and 
Geisler  et  al^^  are  excellent  reviews  of  acute  bacterial  meningitis. 

Aeromedical  Disposition 

An  applicant  with  a  history  of  definite  or  presumed  bacterial  meningitis,  who  has 
no  history  of  seizures,  may  be  considered  for  licensure  two  years  after  recovery,  at 
which  time  the  medical  and  neurological  examinations  should  be  normal  emd  the 
audiologic  and  ophthalmologic  examination  should  meet  minimum  standards.  For  some 
persons  neuropsychological  tests  and  a  head  CT  scan  or  MRI  may  be  indicated.  If  there  is 
a  history  of  prolonged  v.  v^spoiisiveness  during  the  acute  illness,  or  signs  of  focal 
neurological  deficit,  the  applicant  should  wait  10  years  from  the  acute  event.  (See 
section  on  post-traumatic  epilepsy.) 

For  persons  with  a  history  of  definite  or  presumed  bacterial  meningitb  who  also 
had  seizures  during  the  acute  episode,  the  guidelines  for  early  post-traumatic  epilepsy 
should  be  followed. 

Persons  with  post-meningitic  seizures  only,  must  be  seizure  free  and  off  anti¬ 
convulsants  for  20  years.  The  guidelines  in  the  section  on  epilepsy  should  be  followed. 

Subacute  or  chronic  infectious  meningitis 

This  form  of  meningitis  is  usually  caused  by  the  tub^trcle  bacilli  or  mycotic 
organisms.  Other  associated  diseases  are  leptospirosis,  sarcoidosis,  syphilis,  brucellosis, 
nocardia,  and  toxoplasmosis.  Immunosuppressed  persons  and  those  with  chronic  diseases 
such  as  diabetes  are  at  risk  for  this  form  of  meningitis.  The  neurological  complications 
and  residua  are  similar  to  those  of  acute  bacterial  meniitgitis;  however,  they  are  more 
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common,  since  subacute  or  chronic  meningitis  also  frequently  involves  the  brain 

13 

parenchyma.  Communicating  hydrocephalus  may  be  more  frequent. 

The  guidelines  for  certification  are  the  same  as  for  acute  bacterial  meningitis. 
Because  of  the  association  of  this  type  of  meningitis  with  chronic  diseases,  a  thorough 
medical  evciluation  is  also  required. 

Recurrent  meningitis 

Recurrent  episodes  of  infectious  meningitis  are  most  frequently  the  resiUt  of 
seeding  of  the  meronges  from  parcuneningeal  inflammatory  foci.  Congenital  dermal 
defects,  osteomyelitis  of  the  skull  or  spine,  cerebrospinal  fluid  fistulas,  and  chronic 
sinusitis  and  otitis  media  are  among  the  most  common  causes.  ImmunMeficiency 
conditions  and  previously  inadequate  toeatmant  for  acute,  subacute  and  chronic 
meningitis  may  also  cause  recurrence.  MoUaret's  meningitis,  a  rare,  recurrent  and  poorly 
understood  cause  of  benign  aseptic  meningitis  may  also  be  responsible. 

Befor  applicants  with  a  history  of  recurrent  episodes  of  infectious  meningitis  may 
be  certified,  the  cause  of  the  condition  must  be  determined  and  corrected.  In  addition, 
the  other  medical  and  neurological  criteria  for  infectious  meningitis  must  be  satisifed. 

Aseptic  meningeal  reactions 

Signs  and  symptoms  of  meningeal  inflammation  with  sterile  CSF  cultures  may  be 
secondary  to  parameningeal  infectious  foci,  seeding  of  the  subarachnoid  space  from 
primary  or  metastatic  tumors,  connective  tissue  disorders,  or  from  the  introduction  of 
foreign  substances,  such  rs  dyes,  drugs  or  blood,  into  the  CSF.  With  parameningeal  foci 
and  primary  tumors  the  attacks  may  be  recxurent.  Aeromedical  certification  depends  on 
first  establishing  the  cauise  and  then  applying  the  guidelines  for  that  particular  entity. 
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Aseptic  menin^tii 

Aseptic  meningitis  is  a  nonpyogenic  inflammation  of  the  meninges,  usucilly  a  result 
of  enteroviruses,  although  it  has  been  reported  with  mumps,  lymphocytic 
choriomeningitis,  Epstein-Barr  virus  and  arboviruses.  Of  the  3000  to  4000  cases  reported 
annually,  approximately  only  25%  are  etiologically  defined.  The  major  symptoms  and 
signs  are  fever,  headache,  malaise,  nuchal  rigidity,  and  photophobia.  The  disease  is  self¬ 
limited  and  the  person  with  the  disease  usually  recovers  within  several  weeks.  A  pilot 
may  return  to  flight  status  two  to  three  months  after  the  symptoms  have  subsided  as  long 
as  the  physical  examination  is  normal.  A  repeat  lumbar  puncture  is  not  indicated  at  that 
time.  If  symptoms  persist  after  one  to  two  weeks,  and/or  if  there  are  signs  or  symptoms 
of  parenchymal  involvement,  Jther  causes  should  be  considered.  The  examining  physician 
must  be  awar  j  --f  involvement  of  other  organs,  such  as  the  heart  or  liver,  in  the  disease 
process. 

Acute  viral  encephalitis 

Of  the  approximately  2000  cases  of  viral  encephalitis  reported  each  year,  a 
specific  agent  is  identified  in  only  30%  to  6^%.  Herpes  simplex  encephalitis  is  the  most 
common  nonseasonal,  sporadic  form  reported  in  the  Umied  States.  Epidemics  are  usually 
caused  by  the  arthropod-borne  togavinises.  A  list  of  the  major  encephalitic  viruses  is 
found  in  Table  I. 

The  viral  encephalitides  may  occur  in  otherwise  normal  individuals  as  well  as  in 
persons  with  immunodeficiency  conditions  (see  station  on  AIDS).  There  are  no 
distinguishing  clinical  or  cerebrospinal  fluid  abnormalities  that  permit  an  etiological 
diagnosis;  this  depends  on  positive  serological  tests  o-  cultures.  Alteration'^  of 
consciousness,  convulsions,  myoclonus,  focal  neu-oiogicai  delicits,  aphasi?  fever,  nausea 
and  vomiting,  and  nuchal  rigidity  characterize  most  viral  encephalitidcs.  In  herpes 
simplex  encephalitis  the  signs  and  symptoms  can  uiimick  an  acute  tenaporal  lobe  mass 
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TABLE  I  MAJOR  ENCEPHALITIS  VIRUSES 


Virus 

Herpes  simplex  type  1 

Epstein-Birr 

Cytomegalovirus 

Varicella-zoster 

Eastern  equine  encephalitis 

Western  equine  encephalitis 

St.  Louis  encephalitis 

California  (LaCrosse)  encephalitis 

Venezuelan  equine  encephalitis 

Japanese  encephalitis 

Murray  Valley  encephalitis 

Rabies 

Mumps 

Measles 

,,  Polio 

% 

Koxsackle 

Echo 


Virus  Group 

Distribution 

Approx  Number 
Cases  Yearly  : 

Herpes 

Worldwide 

100-1000 

Herpes 

Worldwide 

10-100 

Herpes 

Worldwide 

Herpes 

Worldwide 

50-200 

Toga (Alpha) 

N  &  S  America 

0-12 

Toga (Alpha' 

N  &  S  America 

3-50 

Toga(Flavi) 

N  &  S  America 

20-2500 

Bunya 

United  States 

50-200 

Toga (Alpha) 

N  &  S  America 

0-5 

Toga(Flavi) 

Asia 

0 

Toga(Flavi) 

Australia,  Mew  Guinea  0 

Rhabdo 

Worldwide* 

1 

o 

Paramyxo 

Worldwide 

5-50 

Paramyxo 

Worldwide 

0-20 

Plcoma 

Worldwide 

0-20 

Picoma 

Worldwide 

0-20 

PicoJ.na 

Worldwide 

0-20 

*Excluding  Great  Britain 


source:  REF  lA 


because  of  the  predilection  of  the  herpes  type  1  virus  to  invade  rhinencephalic 
structures.  Herpes  encephalitis  is  one  of  the  few  encephaiitides  in  which  red  blood  cells 
are  found  in  the  CSF. 

Although  the  data  vary  somewhat  from  virus  to  virus,  permanent  neurological 
sequelae  occur  in  approximately  25%  to  50%  of  persons  with  viral  encephalitis.  These 
abnormalities  include  seizures,  behavioral  changes,  mental  retardation,  hemiparesis  and 
coordination  defects.  In  addition,  MRI  may  show  temporal  lobe  shrinkage.  Complete 
neurological  recovery  after  herpes  type  1  encephalitis  is  so  unusal  that  this  does  not 
present  a  problem  for  medical  certification  at  this  time. 

The  major  aeromedical  problem  in  granting  a  medical  certificate  to  an  applicant 
with  a  definite  or  presumed  history  of  an  acute  virad  encephalitis  is  the  question  of 
postencephalitic  seizure  disorder.  Seizures  occur  in  approximately  25%  of  persons  during 
the  acute  phase.  However,  data  are  not  available  on  what  is  recurrence  or  occurrence  of 
late  seizure(s)  in  persons  who  did  not  experience  them  during  the  acute  disease.  It  is 
known  that  in  27^  of  persons  with  seizures  between  the  ages  of  one  month  and  21  years, 
infection  is  the  etiology.  Therefore,  the  guidelines  established  for  acute  bacterial 
meningitis  are  also  applicable  to  acute  viral  encephalitis. 


Chronic  viral  encephalitis 

The  cijronic  viral  encephaiitides,  or  slow  virus  infections,  such  as  subacute 
sclerosing  panencephalitis,  progressive  rubella  panencephalitis,  and  progressive 
multifocal  leukoencephalopathy  are  so  neurologically  devastating  that  they  do  not 
present  a  problem  for  aeromedical  certification. 

Parainfectious  encephalitis  (vasculomyelinopathy) 

This  entity  is  thought  to  be  caused  by  a  hypersensitivity  reaction  to  an  acute  viral 
illness  or  vaccination.  It  is  estimated  that  as  many  as  20%  of  encephalitis  may  be  of  this 
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type.  The  symptoms  begin  four  to  14  days  after  an  infectious  illness  or  vaccination,  are 
similcir  to  those  fo  acu;;:^  viral  encephalits  and  are  related  to  the  portion  of  the  nervous 
system  most  severely  involved. 

Parainfectious  encephalitis  has  been  subdivided  into  disseminated 
eucephcdomyelitis,  acute  hemorrhagic  leukoencephalitis,  transverse  myelitis,  and  acute 
cerebellar  ataxia.  These  syndromes  are  most  frequently  associated  with  the  common 
viral  exanthems,  mycoplasma,  bacterial  infections,  infectious  mononucleosis,  mumps, 
influenza,  leptospirosis,  upper  respiratory  and  other  obscure  febrile  illnesses,  and 
vaccinations. 

With  the  exception  of  measles,  the  neurologic  sequelae  of  these  syndromes  are 
less  frequent  and  severe  than  those  of  the  acute  viral  encephalitidies.  Applicants  with  a 
history  of  a  parait^.fectious  syndrome  require  a  complete  neurological  evaluation  before 
being  granted  a  certificate.  Those  applicants  with  acute  cerebellar  ataxia  or  transverse 
myelitis  may  be  certified  after  recovery,  provided  they  satisfy  all  other  neurological 
criteria.  Because  of  the  high  incidence  of  seizures  with  disseminated  encephalomyelitis 
(37%)  and  acute  hemorrhagic  leukoencephalitis  in  the  acute  phase,  the  guidelines  listed 
for  the  acute  viral  encephalitides  should  apply  to  applicants  with  history  of  these 
disorders.  Those  ai^licants  whose  dbease  was  related  to  immunizations  should  not 
receive  further  immunizations. 

Post  infectious  encephalopathy  (Reye's  syndrome) 

This  is  a  disease  of  children  characterized  by  encephalopathy  and  fatty  infiltration 
of  the  viscera,  particularly  the  liver.  It  most  frequently  follows  influenza  and  varicella 
infections,  although  it  can  follow  a  host  of  other  viral  diseases.  The  majority  of  the 
surviv  w.  are  neurologically  intact.  Although  convulsions  may  occur  in  the  acute  episode, 
there  ire  no  reports  of  recurrence.  An  applicant  with  a  history  of  Reye's  syndrome  m  ay 
be  issued  a  medical  certificate  if  found  to  have  no  neurologic  deficits.  Reviews  of  viral 
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encephalitides  mu.*  be  found  in  publications  by  Johnson,  Weiner  and  Fleming,  Kennard 
and  Swash,  and  Evans. 

Brain  abscess 

Brain  abscess  may  result  from  a  hematogenous  spread  of  infection  in  otherwise 
normal  individuals,  or  in  individuals  with  cyanotic  cc'  .r^nital  heart  disease,  or  in  persons 
with  pulmonary  diseases,  such  as  lung  abscesses  or  bronchiectasis.  Other  sources  for 
hematogenous  spread  are  septic  abortions,  tooth  and  facial  infections,  and  chronic  foci 
such  as  osteomyelitis.  Subacute  bacterial  endocarditis  is  a  rare  cause.  Abscesses  may 
also  result  from  spread  from  infected  contiguous  structiires,  such  as  the  mastoid,  and 
from  penetrating  brain  injuries  or  following  neurosurgical  procedures.  Ten  percent  of 
abscesses  are  multiple,  and  80%  to  to  90%  are  supratentorial.  Most  of  the  supratentorial 
abscesses  resulting  from  hematogenous  spread  are  located  within  the  distribution  of  the 
middle  cerebral  arteries.  Posterior  fossa  abscesses  are  found  most  frequently  in  the 
cerebellum,  usually  as  a  direct  extension  from  the  mastoids.  Rarely  are  they  found  in 
the  brain  stem. 

The  signs  and  symptoms  are  related  to  location.  In  some  cases  they  may  also  be 
related  to  increased  intracranial  pressure  due  to  a  mass,  cerebral  edema  or 
hydrocephalus.  Generalised  or  focal  seizures  are  not  uncommon  with  sup>ratentorial 
lesions.  The  diagnosis  of  abscess  is  suggested  by  a  bead  CT  scan  and  confirmed  by 
neurosurgical  intervention.  The  most  common  organisms  isolated  are  streptococcus;  S 
aureus;  gram-negative  anaerobic  bacilli,  particularly  Bacteriodes  fragilis;  and  gram¬ 
negative  aerobic  bacilli.  Multiple  organisms  are  not  uncommon.  Approximately  30%  of 
cultures  are  sterile.  Abscesses  may  also  be  caused  by  Nocardia  and  various  fungi,  as  well 
as  by  parasitic  infection.  Opportunbtic  infections  such  as  toxoplasmosis,  cryptococcxis, 
Candida  albicans  and  bacteria  of  low  virulence  should  alert  the  physician  to  an 
immunodeficiency  state.  Therapy  is  usually  drainage  or  excision  with  appropriate 
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antibiotic  treatment.  There  have  been  recent  reports  of  success  with  only  medical 
treatments. 

The  neurological  residual  in  persons  treated  either  medically  or  surgically  are 
focal  deficits  from  cerebral,  cerebellar  or  brain  stem  damage;  seizures;  and  mental  and 
personality  changes. 

Additional  information  may  be  found  in  articles  by  Yang,^^  Harrison^^  and 
Kaplan.^^ 

Guidelines  for  aeromedical  disposition  are  the  same  as  for  meningitis  and 
encephalitis  when  the  abscess  is  located  in  the  cerebral  hemispheres.  A  history  of 
multiple  abscesses  is  permanently  disqualifying.  For  persons  with  cerebellar  abscesses, 
return  to  flight  status  may  be  considered  only  if  the  cause  for  the  abscess,  such  as 
mastoiditis,  has  been  cured,  there  are  no  disqualifying  neurological  residuals  that  would 
compromise  flight  safety,  and  hydrocephalus  is  not  present.  Return  to  flight  status  after 
a  two  year  wait  seems  appropriate.  A  complete  medical  and  neurological  evaluation  is 
necessary  not  only  to  detect  residuals,  but  also  to  find  the  source  of  infection.  There  is 
an  increasing  incidence  of  brain  abscesses  in  IV  drug  abusers. 

A  collection  of  pus  in  the  subdural  space  {subdural  empyema)  is  a  rare  condition 
usually  resulting  from  trauma,  septicemia,  or  extension  of  an  infection  from  the 
sinuses.  An  aerobic  streptococcus  is  the  most  frequent  pathogen.  The  course  is  usually 
acute  and  fulminating.  Even  with  early  recognition  and  treatment,  neurological  residuals 
are  common.  The  g;uideliaes  for  menigitis  are  applicable  to  this  condition. 

Spinal  epidural  abscesses  result  from  direct  spread  from  vertebral  osteomyelitis  or 
other  contiguous  structures  or  from  hematogenous  spread,  particularly  from  furuncles  or 
other  septic  foci  such  as  the  teeth  and  tonsils.  In  many  cases,  the  cause  cannot  be 
determined.  Depending  on  the  organism,  the  course  may  be  acute  or  subacute.  Fever, 
pain  and  localised  spinal  tenderness,  and  signs  of  spinal  cord  compression  are  typical 
features.  Persons  with  chronic  debilitating  illnesses  and  heroin  addicts  are  predisposed 
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to  this  condition.  Treatment  consists  of  drainage  and  appropriate  antibiotic  therapy.  S 
aureus  is  the  most  frequent  pathogen. 

Aeromedical  disposition  depends  on  identification  and  successful  treatment  of  the 
source  and  the  abscess,  and  the  absence  of  spinal  cord  dysf^inction  that  would 
compromise  flight  safety.  If  all  of  the  above  are  satisfied,  an  applicant  may  be  c?rtif^ed 
following  a  complete  neurological  evaluation,  performed  one  yea:.*  after  recovery. 

Venous  sinus  thromboses  are  exceedingly  rare,  and  have  such  devastating 
neurological  residuals  that  they  should  not  present  any  disposition  problems. 

Acquired  immunodeficiency  syndrome  (AIDS) 

Approximatey  40%  of  individuals  with  AIDS  have  neurological  complications.  One 
third  of  these  persons  present  because  of  the  neurological  abnormality.  The  most 
frequent  CNS  complications  are  infectious  in  etiology.  Neoplasms,  vascular  diseases  and 
peripheral  nervous  system  disease  are  not  as  common.  Of  the  viral  syndromes,  the  most 
frequent  is  a  subacute  encephalitis,  followed  by  a  typical  aseptic  menigitb  and  herpes 
simplex  encephalopathy.  Of  the  non-viral  infections.  Toxoplasma  gondii  and 
CryptococGUs  neof(Kmans  are  the  major  offenders. 

The  finding  of  opportunistic  organisms  in  persons  with  CNS  infections  shoiUd  alert 
the  physician  to  the  possibility  of  AIDS.  To  date,  this  is  a  fatai  disease.  The  candidate 
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with  AIDS  is  permanently  disqualified  from  flying  (see  also  hematology  section).  ' 


Neurosyphilis 

Neuroayphilia  today  is  a  rare  disease;  it  is  estimated  that  two  new  symptomatic 
cases  per  100,000  persons  will  occur  each  year.  This  disease  should  always  be  considered 
in  the  differenital  diagnosis  of  meningitis,  meningovasculitis,  dementia,  and  spinal  cord 
diseases.  An  applicant  with  a  diagnosis  of  vascular  syphilis,  general  paresis  or  tabes 
dorsalis  is  disqualified  from  flying,  irrespective  of  arrest  of  the  disease  with  appropriate 
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antibiotic  therapy.  The  neurological  deficits  at  the  time  of  diagnosis  and  the  initiation 
of  treatment  ."ve  such  that  they  would  jeopardize  flight  safety.  The  only  possible 
exception  is  acute  meningitis  that  may  occur  with  the  rash  of  secondary  syphilis.  If  the 
disease  Is  arrested  by  appropriate  therapy,  and  there  are  no  other  disqualifying 
neurological  sequelae  or  complications,  then  the  applicant  may  be  considered  for 
certification  two  years  after  recovery.  This  decision  should  be  based  on  a  complete 
neurological  evaluation  including  CSF  analysis.  The  airman  should  then  have  yearly 
evaluations. 

Perhaps  the  most  difficult  diagnostic  problem  is  the  evaluation  of  a  positive  non¬ 
treponema  serologic  test,  such  as  the  VDRL,  in  an  otherwise  asymptomatic  individual. 
Transient  false  positive  tests  may  occur  with  acute  infections  or  pregnancy.  Persistent 
false  positive  tests  occur  in  persons  with  autoimmune  diseases  such  as  lupus 
erythematosus  and  other  collagen  vasciilar  disorders.  Approximately  55%  ‘false”  positive 
vDRLs  are  of  unknown  cause. 

The  FTA-ABS  test  is  a  specific  test  for  detecting  specific  antibodies  to 
Treporema  pallidum.  The  test  is  more  specific  and  sensitive  than  the  VDRL,  although 
false  posui’^e  reactions  have  been  reported.  It  has  also  been  documented  that  if  the 
blood  FTA-ASS  reaction  is  negative,  the  CSF  reaction  will  be  the  same,  thereby 
excluding  central  nervous  system  syphilis. 

Therefore,  u  the  blood  VDRL  is  positive  and  the  FTA-ABS  is  negative,  a  CSF 
examination  is  not  required.  If  both  are  positive  and  a  cause  of  the  false  positive 
reactions  Is  not  determined,  a  CSF  analysb  must  be  performed.  If  the  CSF  FTA-.ABS  is 
positive,  irrespective  ot  other  changes  in  the  CSF,  such  as  pleocytosis  or  elevation  of  the 
protein,  it  must  be  assumed  that  the  CNS  has  been  invaded  by  T  pallidum  and  the  person 
must  be  treated  accordingly.  Provided  that  the  neurological  evaluation,  including 
neuropsychological  studies,  is  normal,  an  applicant  with  these  laboratory  findings  and 
treatment  history  may  be  certified-  A  CT  scan  may  be  indicated,  particularly  if  other 
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abnormal)  ies  are  present.  The  applicant  should  be  evaluated  annually  thereafter  until  a 

25 

neurology  consultant  determines  that  the  disease  is  inactive. 

Progressive  multifocal  leukoencephalopathy  (I'ML) 

Progressive  multifocal  leukoencephalopathy  is  a  subacute  demyelinatmg  disease 
caused  by  the  ubiquitous  papovirus.  Symptoms  are  insidius  at  onset,  with  progressive 
peualysis,  mental  deterioration,  visual  disturbances,  and  sensory  abnormalities.  In  some 
persons,  brain  stem  and  cerebellar  signs  are  present.  CT  scan  of  the  head  may  show 
multiple  rauliolucent  defects  in  the  white  matter  of  the  brain.  Approximately  50%  of  the 
persons  have  lymphproliferative  diseases.  PML  has  also  been  associated  with  chronic 
disease  states  such  as  sarcoidosis,  tuberculosis,  acquired  or  drug-induced 
immunosuppre^OQ,  and  malignancies.  Brain  biopsy  is  the  only  definitive  diagnostic 
'cjst.  There  is  no  treatment  and  the  patients  usually  die  within  three  to  6  months  after 
onset,  although  remissions  have  been  reported.  Therefore,  diagnosis  of  PML  is 
disqualifying. 
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Oemyelinatiog  Diseases 

Mult^e  Sdesoais 

Introduction 

Multiple  sclerosis  (MS),  a  primary  demyelinating  disease  of  tlie  central  nervous 
system,  is  one  of  the  more  frequent  causes  of  neurological  impairment  in  the  adult.  The 
overall  prevalence  rate  in  the  United  States  is  approximately  58/100,000  with  the  highest 
rates  reported  in  the  northern  tier  states.  Higher  rates  are  reported  in  first  degree 
relatives  of  persons  with  MS;  however  there  is  no  conclusive  evidence  that  MS  is  a 
genetically  determined  disease.  Females  are  slightly  more  affected  than  males.  The 
cause  is  unknovvu,  although  epidemiologic  data  suggest  that  it  may  result  from  an  altered 
cell-mediated  immune  response  to  an  environmental  cause,  pe'  aps  a  virus,  acquired 
before  the  age  of  15  years.  The  average  age  of  onset  of  MS  is  33  years,  and  symptoms 
only  rarely  first  appear  before  the  age  of  15  years  or  after  50  years.  A  mean  delay  in 
diagnosis  from  1  year  for  acute-type  MS  to  10  to  12  years  for  the  other  types  has  been 
reported.^ 

Multiple  sclerosis  is  the  third  most  common  cause  (after  trauma  and 
rheumatologic  disorders)  of  severe  impairment  between  the  ages  of  15  years  and  60 
yeeirs.  With  improved  methods  of  treating  complications,  the  average  survival  has 
increased  from  25  years  to  35  years  in  the  last  several  decades.  Life  expectancy  of 
persona  with  MS  remains  only  slightly  lees  than  fov  the  normal  poplation.^>3 

Clinical  presentation 

The  separation  of  signs  and  symptoms  in  time  and  location  is  the  hallmark  of  the 
clinical  presentation  of  MS.  In  Table  I  the  initial  symptoms,  course  and  clinical  category 
in  461  patients  are  tabulated.^ 


IV  -  390 


TABLE  I 


INITIAL  SYMPTOMS,  CLINICAL  COURSE, 

AND  PREDOMINANT 

CLINICAL  CATEGORY 

IN  461  MS 

PATIENTS* 

#  . 

Women 
(n  - 

279) 

Frequency 

Men  (n"i82) 

TOTAL 

(n=461) 

No. 

% 

No. 

% 

No. 

% 

Symptom 

Visual  loss  in  one  eye 

54 

18 

24 

13 

78 

17 

Dou'cie  vision 

27 

10 

35 

19 

62 

13 

Disturbance  of  balance  and  gait 

38 

14 

45 

25 

83 

18 

Sensory  disturbance  in  limbs 

72 

26 

79 

43 

151 

33 

Sensory  disturbance  in  face 

10 

4 

6 

3 

16 

3 

A^ute  myelitis  syndrome 

20 

7 

6 

3 

26 

6 

Lhermitte’s  symptom 

7 

3 

6 

3 

13 

3 

Pain 

5 

2 

3 

2 

8 

2 

Progressive  weakness 

27 

9 

18 

8 

45 

10 

Clinical  course 

Relapsing  and  remitting 

164 

59 

93 

51 

257 

56 

l^^^hronic  progressive 

67 

24 

60 

33 

127 

28 

Combined 

66 

24 

29 

16  , 

95 

21 

Benign 

39 

14 

16 

9 

55 

12 

Predominant  clinical  category 

Spinal 

128 

46 

134 

74 

262 

57 

Cerebellar 

23 

8 

35 

19 

58 

13 

Cerebral 

11 

4 

7 

4 

18 

4 

*These  patients  satisfied  the  criteria  for  clinically  definite  MS  of  Schumacher  and 
colleagues  and  were  seen  at  the  MS  clinic.  University  of  Western  Ontario,  London  between  1972  & 


source:  REF  4 


Persons  with  MS  usually  complain  initially  of  impairment  of  vision  or  other  ocular 
disturbances,  difficulties  with  gait  and  coordination,  loss  of  sphincter  control,  fatigue, 
dysarthria,  and  vague  sensory  symptoms.  Specific  signs  or  symptoms  that  strongly 
suggest  the  diagnosis  of  MS  in  the  young  adult  are  acute  optic  neuritis,  intemuclear 
ophthalomoplegia,  Lhermitte's  sign,  trigemincd  neuralgi2^  and  acute  transverse  myelitis. 
Single  or  multple  symptoms  may  be  associated  with  an  attack.  The  symptoms  and  signs 
associated  with  acute  attacks  usually  progress  over  a  period  of  24  hours  to  several  days 
and  resolve  within  4  to  8  weeks,  generally  without  residua  after  the  first  episode.  It  is 
rare  for  the  impairments  to  >:each  their  maximums  during  the  first  acute  episode. 

Paroxysmal  events  of  short  duration,  usually  lasting  less  than  5  minutes,  may  also 
occur  in  MS  patients.  These  include  brief  periods  of  amaiuosis,  vertigo,  dysarthria, 
ataxia,  diplopia,  and  sensory  disturbances.  Two  to  five  percent  of  persons  with  MS  have 
generalized,  usually  tonic  seizures.  Symptoms  can  be  exacerbated  with  an  increase  of 
body  or  ambient  temperature,  infectious  diseases,  fatigue  and  stress. 

Diagnosis  and  classification 

The  clinical  diagnosis  is  based  primarily  on  signs  and  symptoms,  and  is  categorized 
into  definite,  probably  and  possible  multiple  sclerosis.^  Recent  technological 
advancements,  including  evoked  potentials,  CSF  immunological  assays,  and  radiographic 
techniques  such  as  CT  scans  and  MRI  scans  of  the  head  improve,  diagnostic  accuracy,  and 
a  new  classification  has  been  proposed.  Although  it  has  been  developed  as  a  guideline  for 
research  protocols,  this  diagnostic  classification  (Table  ID  will  probably  be  used  in 
clinical  practice  in  the  future. 
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TABLE  n 

CLASSIFICATION  OF  MULTIPLE  SCLEROSIS 


A.  Clinically  definite  MS  (CDMS) 

1.  Two  attacks  and  clinical  evidence  of  two  separate  lesions. 

Z.  Two  attacks;  clinical  evidence  of  one  lesion  and  paraclinical  evidence 
of  another,  separate  lesion. 

B.  Laboratory-supported  definite  MS  (LSDMS) 

1.  Two  attacks;  either  clinical  or  paraclinical  evidence  of  one  lesion;  and 
CSF  OB/IgG  (Oligoclonal  BandsAtQ°>une  globulin  G). 

2.  One  attack;  clinical  evidence  of  two  separate  lesions;  and  CSF 
OB/IgG. 

3.  One  attack;  clinical  evidence  of  one  lesion  and  paraclinical  evidence 
of  another,  separate  lesion;  and  CSF  OB/IgG. 

C.  Clincially  probable  MS  (CPMS) 

1.  Two  attacks  and  clinical  evidence  of  one  lesion. 

2.  One  attack  and  clinical  evidence  of  two  separate  lesions. 

3.  One  attack;  clinical  evidence  cf  one  lesion  and  paraclinical  evidence 
of  another,  separate  lesion. 

D.  Laboratory-supported  probable  MS  (LSPMS) 

1.  Two  attacks  and  CSF  OB/IgG 

source:  Ref  6,  as  modified  from  Ref  7 


In  this  classification  "paraclinical  evidence"  refers  to  the  results  of  tests  such  as  CSF 
abnormalities,  evoked  potentials  and  neuroimaging,  which  demonstate  a  lesionis)  in  the 
CNS  that  may  not  have  produced  signs  of  recent  dysfunction,  but  that  may  have  been 
respoimible  for  symptoms  in  the  past.  There  is  no  one  laboratory  marker  that  is  specific 
for  MS.  In  addition  to  lacking  high  specificity,  the  paraclinical  tests  also  have  varying 
degrees  of  sensitivity,  particularly  in  the  early  stages  of  the  disease.  The  hot  bath  test 
has  been  used  in  the  past  to  bring  out  climcal  signs;  however,  with  more  sophist ticated 
tests  now  available,  it  b  seldom  used  today. 

In  Table  m,  the  probability  of  finding  CSF  abnormalities  and  evoked  potentiab  are 

shown. 
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TABLE  in 

CLINICAL  CLASSIFICATION  OF  MS 


CSF  Abnormality 


Definite  Probable-Possible 


Globulin  Fraction  60-75%  45-55% 

IgG  Index  80-90%  56-60% 

Oligoclonal  Proteins  85-90%  53-70% 

Evoked  Potentials 

Visual  80-90%  35-48% 

Somatosensory  70-85%  50-60% 

Brain  Stem  Auditory  50-65%  15-Z0% 


source:  Ref  8 


The  oligoclonal  bands  are  the  most  sensitive  CSF  test,  while  the  visual  is  the  most 
sensitive  evoked  potential  test.  Evoked  potentials  may  be  abnormal  in  persons  with  MS 
who  have  had  no  clinical  signs  or  symptoms  related  to  the  function  being  evaluated.  For 
example,  approximately  30%  to  50%  of  persona  with  suspected  MS  who  have  no  history  of 

optic  neuritis  and  who  have  normal  ophthalmologic  examination  will  have  abnormal  visual 
evoked  potentials. 

Neuroimaging  techniques  are  helpful  ancillary  diagnostic  techniques.  However, 
cost  has  limited  their  routine  use.  Periventricular  white  matter  hypodenae  lesions,  often 
multiple,  have  been  reported  in  40%  to  60%  of  CT  scans  of  persons  with  definite  multiple 
sclerosis.®  These  lesions  are  often  clinically  silent,  and  are  usually  seen  in  patients  with 
severely  impairing  MS.  Contrast-enhanced  lesions  of  the  white  matter  may  occasionally 
be  seen  in  patients  with  acute  MS.  The  CT  scan  abnormalities  are  not  specific  for  MS, 
and  the  sensitivity  is  not  as  great  as  with  the  other  studies.  In  early,  mildly  impairing 
MS,  tne  CT  scan  of  the  head  is  usually  normal. 

Recent  studies  have  shown  that  the  MRI  scan  of  the  head  is  much  more  sensitive 
than  the  CT  scan  for  detecting  MS  lesions,  especially  in  the  early  stages  of  the  disease. 
Some  investigators  feel  that  MRI  may  prove  to  be  the  single  most  sensitive  test,  more  so 
than  CSF  analysis  and  evoked  potentials;  data  to  support  this  are  too  early  to  be 
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conclusive. For  example,  Tramo  et  al  recently  reported  that  evoked  potentials  are 
more  sensitive  than  MRI  in  detecting  subclinical  MS  lesions. 

The  studies  to  date,  although  not  in  total  agreement,  have  shown  that  the  lesions 
seen  by  MHI  cu^e  most  often  multiple  in  the  white  matter  of  the  cerebral  hemispheres, 
and  can  also  be  seen  in  the  brain  stem  and/or  cerebellum.  The  MRI  demonstrates  more 
lesions  than  the  CT  scan,  and  often  the  observed  lesions  do  not  correlate  with  the 
person's  signs  and  symptoms,  or  with  the  severity  of  the  disease.  To  date,  the  MRI  has 
not  be  of  particular  value  in  detecting  abnormalities  in  the  optic  nerves  or  spinal  cord. 
In  addition,  it  is  not  possible  to  determine  if  the  lesions  represent  active  demyelination 
or  old  sclerotic  plaques. 

In  summary,  paraclinical  tests  have  contributed  significantly  to  the  capabilities  in 
of  diagnosing  MS.  However,  because  they  lack  high  specificity  and  sensitivity,  clinical 
assessment  wUl  continue  to  be  the  most  important  diagnostic  technique. 

Clinical  course 

Because  of  the  marked  variability  in  the  manner  in  which  MS  expresses  itself,  it  is 
impossible  to  predict  the  time  or  frequency  of  attacks,  and  when  the  disease  has  been 

arrested.  In  Table  IV,  the  disease  has  been  subdivided  into  four  categories  according  to 

12 

course. 

In  the  early  stage  of  the  disease,  the  attack  rate  is  approximately  0.5 
episodes/year.  This  gradually  drops  to  0.25/year  in  the  lotermediate  yea^a.  In  5%  of 
persons  with  MS  there  is  latent  interval  of  several  years  duration  between  the  first  and 
second  attack.  Acute  attacks  eventually  become  quite  rare  or  cease;  however,  the 
disease  enters  a  slowly  progressive  phase.  With  each  successive  attack,  the  degree  of 
neurological  impairment  increases.  Generally,  the  course  of  MS  is  established  during  the 
first  several  years  oi  the  disease.  A  person  with  frequent  exacerbations  in  this  period  is 
likely  to  incur  severely  impairing  neurological  deficits,  while  the  person  with  infrequent 
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TABLE  IV 


Type  of  Course 
Benign 

Exacerbating-Remltting 

Remi 1 1 ing-P  rog  r ess ive 


Progressive 


DISEASE  COURSE  SEEN  IN  MULTIPLE  SCLEROSIS 


Characteristics 


Sudden  onset.  One  or  two  mild 
exacerbations  with  complete  or 
nearly  complete  remission.  No 
permanent  functional  disability. 


Sudden  Onset.  Symptoms  remit 
partially  or  totally  after  ex¬ 
acerbations.  Long  periods  of 
stability:  months,  even  years. 


Same  as  exacerbating/remitting 
in  the  beginning.  At  some  time 
during  the  course,  symptoms  no 
longer  remit  and  disability 
slowly  increases. 


Insidious  onset.  Steady 
progression  of  symptoms. 


Approximate 
Frequency  (%) 

20 


20-30 


40 


10-20 


source:  REF  12 


attacks  may  have  only  minimal  or  no  impairment.  An  examining  physician  must 
determine  if  an  attack  is  a  new  episode  or  represents  a  pseudoexacerbation,  that  is,  a 
recurrence  of  previous  symptoms  caused  by  metabolic  or  physiological  influences,  such  as 
increase  in  body  or  ambient  temperature  or  stress,  on  a  previously  demyelinated  area. 

Several  features  suggest  a  favorable  prognosis,  although  it  is  impossible  to  predict 
with  any  great  degree  of  accuracy  the  ultimate  course  in  any  one  person.  These  are:  1) 
onset  of  disease  before  age  35  years,  2)  acute  onset,  particularly  with  only  one  symptom; 
3}  symptoms  that  are  predominantly  sensory,  including  optic  neuritis;  and  4)  low  score  on 
the  "disability  status  scale,"  which  is  based  on  functional  deficits  determined  by  physical 
examination  as  they  relate  to  the  activities  of  daily  living. 

Features  that  point  to  an  unfavorable  prognosis  are:  1)  onset  after  age  35  years; 
2}  more  than  one  symptom  with  each  attack;  3)  early  onset  of  motor  signs,  including 
weakness  and  cerebellar  abnormalities,  especially  impaired  gait  and  spasticity;  4) 
pyramidal  or  cerebellar  signs  present  within  5  years  of  onset  of  disease;  5)  and  male  sex. 

Optic  neuritis  is  the  first  symptom  in  16%  to  30%  of  persons  with  MS.  It  is  usually 
unilateral.  The  risk  of  developing  definite  MS  after  bilateral  optic  neuritis  in  childhood 
is  low;  in  adulthood,  the  risk  in  uncertain.  Optic  neuritis  has  been  reported  to  occur  at 
some  time  in  the  course  of  the  disease  in  approximately  30%  to  70%  of  persons  with  MS; 
approximately  25%  of  these  persons  will  e]q>erience  a  second  attack.  In  90%  of  persons 
with  optic  neuritis,  recovery  b  complete.  The  interval  between  the  first  epbode  of  optic 
neuritb  and  the  onset  of  other  signs  and  symptoms  of  MS  may  be  as  long  as  35  years. 
However,  for  60%  of  persons  the  interval  b  8  years  or  less.  Approximately  15%  of 
persons  who  experience  acute,  idiopathic  optic  neuritb  have  been  found  to  have  other 
causes,  such  as  Leber  optic  atrophy  and  optic  nerve  bchemia. 

Studies  evaluating  paraclinical  tests  of  persons  who  have  experienced  a  single 
epbode  of  optic  neuritb  are  few.  Oiigoclonal  bands  have  been  reported  in  approximately 
25%  of  these  individuals  and  indicate  an  increased  tendency  for  dissemination  of  the 
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disease.  Ten  percent  will  show  abnormalities  in  somatosensory  evoked  potentials.  MRI 
studies  on  this  condition  are  in  progress. 

Therefore,  individuals  who  experience  acute  episodes  of  optic  neuritis  whose  cause 
is  not  determined,  should  be  considered  as  having  MS. 

Additional  information  on  optic  neuritis  and  MS  may  be  found  in  articles  by 
McDonaid,^^  Compston  et  al,^5  Ebers,^^  and  Kurtzke.^^ 

Aeromedical  disposition 

The  FAA  should  obtain  2dl  medical  records  and  laboratory  studies  of  applicants 
with  a  history  of  MS.  The  FAA  should  classify  the  applicant's  condition  according  to  the 
scheme  of  Smith  et  al.^  Also,  the  course  of  the  disease  should  be  determined,  such  as 
benign,  exacerbating-remitting,^^  etc.  The  applicant  should  undergo  a  complete 
neux'ological  evalution  in  order  to  verify  the  diagnosis  and  to  determine  the  presence  of 
activity  or  neurological  residuals  that  would  compromise .  flight  safety. 
Neuropsychological  tests,  evoked  potentials,  CSF  analysis  for  oligoclonal  bands  and  IgG 
synthesis  and/or  a  MRI  may  be  necessary  before  these  questions  can  be  answered. 

The  following  guidelines  are  suggested  for  applicants  with  a  clinically  or 
laboratory-supported  definite  diagnosis:  a)  applicants  with  progressive  MS  should  not  be 
certified;  b)  applicants  with  remitting-progressive  MS  should  not  be  certified;  c) 
applicants  with  either  exacerbating-remitting  cr  benign  MS  may  be  certified  provided  a 
period  of  one  year  has  elapsed  since  the  last  attack  and  the  candidate  otherwise  satisfies 
the  neurological  criteria.  However,  persons  with  either  benign  or  exacerbating-remitting 
MS  who  have  a  history  of  'paroxysmaii  attacks"  such  as  seizures,  visual  disturbances, 
vertigo,  trigeminal  neuralgia,  ataxia,  or  dysarthria,  should  be  permanent  disqualified. 
Persons  with  a  diagnosis  of  definite  MS  who  are  certified  should  be  examined  yearly  by  a 
neurological  consultant. 

Applicants  with  a  clinically  or  laboratory-supported  diagnosis  of  probable  MS 
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cannot  be  certified  until  a  definite  diagnosis  is  made.  When  it  is  established,  the  crtieria 
listed  previously  should  be  followed.  Persons  with  multiple  sclerosis  under  teatment  with 
immunosuppressive  drugs,  or  medications  to  treat  symptoms  such  as  trigeminal  neuralgia, 
bladder  dysfunction,  or  spasticity,  are  disqualified.  An  applicant  with  a  history  of  optic 
neuritis  may  be  certified  if:  1)  the  diagnosis  is  confirmed  and  there  is  a  full  return  of 
visual  function  that  satisfies  the  visual  standards  and  guidelines  and  2)  a  neurological 
evaluation  uncovers  no  other  disqtialifying  deficits.  Since  persons  with  optic  neuritis  may 
be  MS  suspects,  in  all  likelihood  paraclinical  tests  will  be  performed.  Depending  on 
which  test  is  positive,  applicants  may  be  classified  as  laboratory  supported  definite  MS  or 
clinically  probable  MS.  If  so,  the  recommendations  for  those  forms  of  MS  should  be 
followed.  If  these  studies  are  normal,  the  applicant  should  be  examined  at  yearly 
intervals. 

Other  Primary  DemyeKnating  Diseases 

The  demyelinating  diseases  of  infectious  origin  are  covered  in  the  section  on 
infectious  diseases.  Other  causes  are  the  genetic  metabolic  diseases  of  myelin  listed  in 
Table  V.  Because  of  the  severe  neurological  impairment  associated  with  all  of  these 
diseases,  all  of  them  are  disqualifying. 


TABLE  V 


CLASSIFICATION  OF  GENETIC  METABOLIC  DISORDERS  OF  MYELIN 


Krabbe's  globoid  leukodystrophy 

Infantile 
Late  Onset 

Metachromatic  leukodystrophy 

Congenital? 

Late  Infantile 

Juvenile 

Adult 

Multiple  sulfatase  deficiency 

Cerebroside  sulfate  sulfatase  activator  deficiency 

Adrenoleukodystrophy 
Sex  linked 

Adrenoleukodystrophy 
Adrenomyeloneuropathy 
Familial  Addison's  disease 
Symptomatic  female  carriers 

\uto3omal  recessive 

Neonatal  adrenoleukodystrophy 

Refsum's  disease 


Pelizaeus-Merzbacher  disease 
Classic 

Neonatal  Selcelb>^rger  type 


Alexander's  disease 


Spongy  degeneration  of  the  nt"vous  system 
Nonspecific  hypomyelination 


source:  REF  18 
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Acquized  2nd  HerediUry  Ataxias 

Atajda  is  defined  as  a  decomposition  of  movement  associated  with  lack  of 
coordination,  unsteadiness  and  irregularity  of  muscular  action.  Acquired  or  hereditary 
diseases  of  the  cerebellum  or  its  cotinections  are  primarily  responsible  for  this 
neurological  abnormality.  The  acquired  diseases  span  most  categories  of  neurological 
diseases,  including  infection,  demyelination,  cerebral  vascular  disease,  and  tumors. 

The  dominantly  or  recessively  inherited  ataxic  disorders  are  characterized  by 
spinocerebellar  atrophy.  Although  classifications  based  on  clinical,  pathological  and,  in 
some  cases,  metabolic  defects  are  not  entirely  satisfactory  because  of  genetic 
heterogeneity,  the  broad  classification  in  Table  I  contains  the  diseases  most  commonly 
encountered. 

Is  addition  to  the  maj(»  disorder,  cerebellar  ataxia,  other  associated  signs  and 
symptoms  are  caused  by  spinal  cord,  brain  stem,  basal  ganglia,  and  cerebral  cortex 
involvement.  Impairment  of  vision  and  hearing  may  occur.  Skeletal  abnormalities, 
particularly  scoliosis,  pes  cavus,  and  hammer  toes  are  common.  Cardiomyopathy  is 
frequently  found  in  Friedreich's  ataxia. 

Dominant  or  rece^ive  ataxias  account  for  approximately  oue  third  of  cases, 
sporadic  ataxias  also  about  one  third,  and  the  rest  are  due  to  other  causes.  In  the 
dominant  forms,  the  onset  of  symptoms  occurs  typically  between  adolescence  and  the 
fifth  decade.  The  recessive  syndromes,  the  most  frequent  being  Friedreich's  disease, 
usually  begin  in  childhood.  The  sporadic  may  occur  at  any  age.  In  all  cases,  the 
hereditary  ataxias  are  relentlessly  progressive.^ 

Persons  with  hereditary  ataxic  diseases  should  be  permanently  disqualified  from 
flying.  The  aeromedical  disposition  of  persons  whose  primary,  persistent  neurological 
deficit  is  acquired  ataxia  of  the  limbs  or  trunk  is  based  on  the  underl  Lng  disease  and  the 
degree  of  neurological  impairment. 
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TABLE  I 

THE  CLASSIFICATION  OF  HEREDITARY  ATAXIAS 


T.  Friedreich's  ataxia  and  variants 

II.  Cerebellcolivary  atrophy 

1.  Dominant 

2.  Recessive  (Holmes) 

3.  Sporadic  (Marie-Alajouanine) 

III.  Olivopontocerebellar  atrophy 

1 .  Dominant 

a.  Menzel’s  type 

b.  With  retinal  degeneration 

c.  With  slow  saccades 

d.  Spinopontine  type  ' 

2.  Recessive 

3.  Sporadic  (Dejerine-Thomas) 

A.  Sporadic  with  progressive  autonomic  failure  (Shy-Drager  syndrome) 

IV.  Familial  spastic  paraplegia  (Strumpell-Lorrain  and  variants) 

V.  Familial  spastic  ataxia  (Sanger  Brown) 

source:  REF  1 
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Acquired  acd  Hereditary  Ataxias 

Ataxia  is  defined  as  a  decomposition  of  movement  cissociated  with  lack  of 
coordination,  unsteadiness  and  irregularity  of  muscular  action.  Acquired  or  hereditary 
diseases  of  the  cerebellum  or  its  connections  are  primarily  responsible  for  this 
neurological  abnormality.  The  acquired  diseases  span  most  categories  of  neurological 
diseases,  including  infection,  demyelination,  cerebral  vascular  disease,  and  tumors. 

The  dominantly  or  recessively  inherited  ataxic  disorders  are  characterized  by 
spinocerebellar  atrophy.  Although  classifications  based  on  clinical,  pathological  and,  in 
some  cases,  metabolic  defects  are  not  entirely  satisfactory  because  of  genetic 
heterogeneity,  the  broad  class\fication  in  Table  I  contadns  the  diseases  most  commonly 
encountered. 

In  addition  to  the  major  disorder,  cerebellar  ataxia,  other  associated  signs  and 
symptoms  are  caused  by  spinal  cord,  brain  stem,  basal  ganglia,  and  cerebral  cortex 
involvement.  Impairment  of  vision  and  hearing  may  occur.  Skeletal  abnormalities, 
particularly  scoliosis,  pes  cavus,  and  hammer  toes  are  common.  Cardiomyopathy  is 
frequently  found  in  Friedreich's  ataxia. 

Dominant  or  recessive  ataxias  account  for  approximately  one  third  of  cases, 
sporadic  ataxias  also  about  one  third,  and  the  rest  are  due  to  other  causes.  In  the 
dominant  forms,  the  onset  of  symptoms  occurs  typically  between  adolescence  and  the 
fifth  decade.  The  recessive  syndromes,  the  most  frequent  being  Friedreich's  disease, 
usually  begin  in  childhood.  The  sporadic  may  occur  at  any  age.  In  all  cases,  the 
hereditary  ataxias  are  relentlessly  progressive.^ 

Persons  with  hereditary  ataxic  diseases  should  be  permanently  disqualified  from 
flying.  The  aeromedicai  disposition  of  persons  whose  primary,  persistent  neurological 
deficit  IS  acquired  ataxia  of  the  limbs  or  trunk  is  based  on  the  underlying  disease  and  the 
degree  of  neurological  impairment. 
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Movement  Disorders 


Introduction 

Movement  disorders  are  classified  according  to  their  physical  characteristics,  as 
shown  in  Table  I.  They  are  important  because  of  their  high  prevalence  in  the  general 
population,  their  interference  with  motor  and  coordination  functions,  and  their 
intensification  with  stress  and  fatigue.  In  some  cases,  their  causes  are  acquired  and  in 
others  genetically  determined.  The  acquired  movement  disorders  may  result  from  an 
acute  event,  from  which  the  person  either  recovers  completely  or  is  left  with  a  residual 
deficit.  Chronic  acquired  and  the  hereditary  movement  disorders  are  slowly 
progressive.  The  type  of  movement  is  not  specific  to  a  particular  disease;  several  types 
may  be  seen  in  the  same  person  as  well  as  in  the  same  disease. 

With  the  acquired  conditions,  the  decision  to  certify  is  dependent  on  the  cause  as 
w“U  as  the  persistence  of  neurological  deficits.  The  hereditary  movement  disorders 
present  two  problems;  1)  determining  the  degree  of  impairment  and  rate  of  progression, 
and  the  frequency  of  follow-up  examinations  and;  2)  the  frequency  at  which  pilot 
applicants  with  a  positive  family  history  should  be  followed. 

In  this  section  only  the  more  frequent  disorders  will  be  discussed.  The  reader  is 
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referred  to  standard  neurological  textbooks  or  review  articles  for  further  information. 

The  incidence  of  various  types  of  disorders  evaluated  at  the  Baylor  Movement 
Disorder  Clinic,  for  example,  is  listed  in  Table  II. ^ 

Minimal  criteria  for  diagnosis  and  classification 

The  physical  findings  of  a  generalized  or  focal,  hypo-  or  hyperkinetic  disturbance 
of  motor  function  should  suggest  the  possibility  of  a  movement  disorder.  A  classification 
of  movement  disorders  is  shown  in  Table  III.  The  FAA  should  become  familiar  with  terms 
and  eponyras  that  may  appear  in  pilot-candidate's  application  or  in  a  physician's  report. 


TABLE  I 

DIFFERENTIi^TING  INVOLUNTARY  MOVEMENTS 


Movement 

Speed 

Quality 

Predominant 

Topography 

Contraction 

Pattern 

Tremor 

B-S/sec 

Rhythmic 

oscillation 

Distal 

Alternating  agonist 
and  antagonist 

Chorea 

Fast 

Forceful 

jerking 

Face  distal 

Intermittent  agonist 

Athetosis 

Slow 

Continuous 

endulatlon 

Face  distal 

Irregular  sustained 
agonist  and  antagonist 

Ballismus 

1 

Fast 

Flinging 

Proximal 

(unilateral) 

Repetitive  agonist 

( 

Dystonia 

Slow 

Sustained 

contraction 

Axial  and  proximal 

Sustained  agonist 
and  antagonist 

Myoclonus 

Fast 

Jerking 

Diffuse 

Irregular  arrythmic 
angonist 

source:  REF  I 


TABLE  II 

INCIDENCE  OF  MOVEMENT  DISORDERS* 


%  of  Total 


Parkinsonism 

53.2 

Parkinson’s  disease 

47.7 

Progressive  supranuclear  palsy 

2.0 

Shy-Drager  syndrome 

0.8 

Neuroleptic-induced 

0.6 

Other 

2.1 

Tremor 

15.8 

Essential 

11.0 

Other 

4.8 

Dystonia 

14.2 

Dyskinesia 

5.4 

Tics 

5.1 

Chorea 

4.4 

Myoclonus 

4.1 

Hemibal] ism 

0.6 

Athetosis 

0.3 

Other 

4-6 

*Firsc  1000  patients  evaluated  at  the  Hoveaent  Disorder  Clinic, 
Baylor  College  of  Medicine 

source;  REF  5 
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Table  in 

CLASSIFICATION  OF  MOVEMENT  DISORDERS 


Hypokinetic-akinetic  (bradykinetic)  or  parkinsonian  disorders 

I.  Dopamine  deficiency  rates  (presynaptic) 

A.  Primary  (idiopathic)  Parkinson's  disease 

B.  Secondary  (symptomatic) 

1.  Postencephalitic 

2.  Syringomesencephalalia 

3.  Drugs  -  reserpine,  tetrabenazine,  a-methyl-dopci,  lithium,  MPTP 

H.  Dopamine  receptor  disorders  (postsynaptic) 

A«  System  degenerations  (parkinsonism  plus) 

1.  Shy-Drager  or  multiple  system  atrophy  (autonomic  lailure) 

Z.  Progressive  supranuclear  palsy  (ophthalmoplegia  and  pseudobulbar 

palsy) 

3.  Olivopontocerebellar  atrophy  (ataxia) 

4.  Striatonigral  degeneration 

5.  Parkinsonism-dementia-ALS  complex 

6.  Juvenile  parkinsonism  (rare) 

7.  Hemiatrophy  -  hemiparkinsonism 

8.  Hereditary  disorders  -  Huntington;  Wilson;  Hallervorder-Spatz; 
spinocerebellar  degenerations;  familial  basal  ganglia  calcification; 
familial  parkinsonism  with  peripheral  neuropathy;  neuronal  ceroid 
lipofuscinosis;  glutamate  dehydrof:enase  deficiency 

B.  Secondary  (symptomatic) 

1.  Drugs  and  toxins  -  antipsychoHcs,  antiemetics,  tetrabenazine,  CO 
MN,  CS^i  methanol,  ethanol 

2.  Other  -  parathyroid  abnormalities,  hypothyroidism,  hepatocerebral 
degeneration,  brain  tumor,  Creutzfeidt-Jakob  disease,  normal 
pressure  hydroceplialus,  -^Idntttic  mutism 

Hyperkinetic 

I.  Paroxysmal 

A.  Choreoathetosia  -  dystonia 

1.  Familial  -  kinesigenic  or  nonkinerigenic 

2.  Acquired  -  r  Itiple  sclerosis,  static  encephalopathy, 

hypoparathyroidism,  head  trauma,  seizures,  sporadic  paroxysmal 
choccoathetrosis-dystonia,  oculogyric  crises 

B.  Myoclonus 

1.  Physiol  ;jgic 

2.  Essential 

3.  Epileptic 

4.  Symntomatic  progressive  or  static  encephalopathy 

S<  Segmental  (bulbar,  spinal) 

C.  Tics  -Tourette's  syndrome 

D.  Tremor 
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E.  Hyperreflexia 


F.  Other  -  Habit  spasms,  mannerisms,  hemifacial  spasm 

n.  Nonparoxysmal 

A.  Tremor 

1.  At  rest  -  parkinsonian 

2.  Action  -  physiologic,  essential,  cerebellar,  parkinsonian 

B.  Choreoathetosis 

1.  Sterotyped  tardive  dyskinesia 

2.  Nonstereo  typed 

a.  Hereditary  -  Huntington's  disease 

b.  Symptomatic  -  Sydenham,  SLE,  chorea  gravidarum,  metabolic, 
toxic  and  static  encephalopathy 

c.  Sporadic 

C.  Dystonia 

1.  Primary 

a.  Hereditary  (dystonia  musculorum  deformans,  Hallervorden- 
Spatz,  etc) 

b.  Sporadic  (idiopathic  torsion  dystonia)  -  generalized,  segmental, 
focal  (Meige) 

2.  Secondary 

D.  Ballism  -  hemiballism 

HI  Other 

A.  Akathisia 


B.  Restless  legs 

C.  Disorders  of  gait  and  posture 

D.  Disorders  of  muscle  tone  -  rigidity,  gegenhalten  (paratonia)  spasticity, 

hypotonia,  myotonia,  carpopedal  spasms,  stiff  person  syndrome,  rigid  spine 
syndrome  ^ 

Source;  Ref  5 

The  number  of  conditions  that  may  cause  hyper-  and  hypokinetic  movement 
disorders  is  large.  The  rest  of  this  section  describes  those  movement  disorders  most 
likely  to  be  encountered  in  the  pilot  age  group  that  present  difficult  disposition  problems, 
or  that  have  recently  received  much  publicity  in  the  Jay  press,  despite  their  low 
prevalence.  These  conditions  are:  1)  acute  drug-induced  movement  disorders;  Z)  chronic 
drug-induced  movement  disorders;  3)  Sydenham's  chorea;  4)  Parkinson's  disease;  3) 
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essential  tremor;  6)  hemifacial  spasm;  7)  tics  and  Tourette's  syndrome;  8)  focal  dystonias; 
9)  Huntington's  disease;  and  10)  Wilson's  disease. 

For  aeromedical  purposes,  the  decision  to  certify  is  based  on  the  following 
considerations;  1)  is  the  cause  reversible,  that  is,  can  it  be  permanently  cured?  Z)  are  the 
neurological  residuals,  if  present,  static  and  do  they  compromise  flying  safety?  3)  is  the 
disease  inherited  and  therefore  progressive?  4)  is  the  applicant's  movement  disorder 
being  treated  with  drugs,  even  if  the  disease  is  static,  which  would  disqualify  him  as  long 
as  he  is  under  treatment?  5)  does  the  candidate  have  a  family  history  of  a  movement 
disorder,  in  which  case  he  should  be  followed  at  frequent  intervails?  6)  hcis  the  candidate 
nad  surgical  treatment,  in  which  case,  with  some  specific  exceptions,  he  should  be  denied 
certification? 

Acute  drug  induced  movement  disorders 

Medications  should  always  be  suspected  as  a  cause  for  the  sudden  onset  of 
dyskinesias,  particularly  in  the  younger  age  group.  In  those  persons  with  an  idiosyncratic 
reaction,  the  abnormal  movements,  which  are  usually  dystonic  or  choreiform,  begin 
within  several  hours  after  a  single  dose  and  are  not  dose-dependent.  Unless  treated,  they 
resolve  spontaneously  over  a  period  of  several  hours  or  days.  Persistent  dyskinesias  are 
rare.  With  neuroleptic  drugs  the  overall  incidence  of  movement  disorders  is 
approximately  Z.5%  to  5%.  However,  with  the  more  potent  piperzine  phenothiazines  and 
butyrophenones,  it  may  approach  50%.  The  dyskinesias  may  recur  with  re-introduction  of 
the  same  drug  or  other  medications  of  equal  potency. 

Rarely,  the  neuroleptic  malignant  syndrome  may  occur.  This  is  associated  with 
tae  onset  of  fever,  movement  disorder  and  altered  mentation-  Most  cases  occur 
following  a  single  or  combined  administration  of  haloperiodol  (Haldol^),  fluphenazine 
(Prolixin^)  or  chiorpromazine  (Thofhzine^).  Serious  medical  and  neurological  sequelae 
may  occur,  although  patients  may  recover  completely. 


In  the  dose-related  (toxic)  group,  the  dyskinesias  including  tremors  may  or  may 
not  be  associated  with  other  signs  cind  symptoms  of  drug  toxicity.  The  most  frequent 
drugs  associated  with  acute,  idiosyncratic  or  toxic  dyskinesias,  are  phenothiazines, 
butyrophenones,  levodopa,  bromocriptine,  amphetamines,  methylphenidate, 
metoclopramide,  anticholinergic  containing  drugs,  lithium,  and  anticonvulsants. 

The  following  guidelines  aure  suggested  for  evaluation  of  candidates  with  a  history 
of  acute  drug  induced  dyskinesias:  1)  determine  the  drug(s)  that  is  responsible  for  the 
dyskinesias;  2)  ascertain  if  the  drugis)  was  taken  as  prescribed  or  was  taken  as  an 
intentional  overdose;  3)  identify  the  underlying  cause  for  which  the  drug(s)  was 
prescribed;  and  4)  do  a  complete  neurological  examination. 

If  the  reaction  was  idiosyncratic  or  secondary  to  an  unintentionad  overdose,  if  the 
underlying  disease  is  not  disqualifying,  and  if  the  neurological  examination  is  normal,  the 
applicant  may  be  certified.  However,  he  should  be  told  that  he  is  at  risk  for  a  recurrence 
of  dyskinesias  if  the  same  or  related  drugs  are  taken  again. 

Chronic  drug  induced  movement  disorders 

The  chronic  neurological  syndromes  associated  with  drugs,  particularly  the 
neuroleptics,  should  not  present  problems  for  aeromedical  disposition,  since  the 
underlying  conditions  for  which  the  medication  was  given,  such  as  psychotic  disorders, 
are,  for  the  most  part,  disqualifying.  However,  occasionally  applicants  may  have  a 
history  of  a  transient,  seif-limiting  psychiatric  or  medical  disorders,  and  may  have 
developed  drug-induced  dyskinesias  while  under  treatment,  although  at  the  time  of 
evaluation  they  may  be  neurologically  normal.  Examples  of  this  might  be  drug-induced 
parkinsonism  resulting  from  the  treatment  of  hypertension  with  alpha  methyldopa 
(Aldomet^)  or  gastrointestinal  disorders  with  metoclopramide  (Reglan^). 

Tardive  dyskinesia  (TD)  is  characterised  by  involuntary,  choreiform  movements, 
affecting  primarily  the  facial  muscles,  and  also  the  extremities.  This  exlrapy'rainidal 
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syndrome  is  caused  by  chronic  use  of  medications  that  block  dopamine  receptor  sites. 
Most  of  these  drugs  are  neuroleptic  and  are  prescribed  for  psychiatric  conditions. 
However,  prochlorpera2ine  (Compazine^)  and  metoclopramide  (Reglan^)  are  frequently 
prescribed  to  nonpsychiatric  patients  with  acute  or  chronic  gastrointestinal  diseases.  TD 
usually  begins  after  three  months  of  continuous  drug  use.  It  is  estimated  that  10%  to 
20%  of  persons  taking  neuroleptic  drugs  develop  this  condition.  The  incidence  increases 
with  age.  P.emission  may  occur  in  50%  to  90%  of  persons  under  40  years  of  age  following 
drug  withdrawal;  in  older  individuals,  the  figure  is  33%.  In  the  vast  majority  of  cases,  if 
improvement  occurs,  it  will  do  so  within  the  first  three  months  after  the  drug(s)  is 
(lisconLinu^V.  A  minimum  of  6  months  should  elapse  before  the  condition  is  considered 
irreversible.  There  is  no  effective  medical  treatment  for  this  disorder. 

Dyskinesias  may  follow  the  abrupt  discontinuance  of  neuroleptics  (withdrawal 
dyskinesias)  and  usually  resolve  spontaneously  within  several  weeks  to  three  months. 

Akathisia  is  a  condition  characterized  by  motor  restlessness  such  as  continual 
shuffling  of  the  feet  and  a  feeling  of  inner  tension.  This  usually  occurs  soon  after  the 
initial  administration  of  or  an  increase  in  dosage  of  neuroleptic  drugs,  most  commonly 
reserpine,  phenothiazines  (particularly  fluphenazine  (Prolixin^)),  and  butyrophenones.  Its 
incidence  is  about  20%.  Ninety  percent  of  persons  who  develop  this  disorder  will  do  so 
after  two  to  tliree  months.  Akathisia  usually  improves  slowly  after  medication 
withdrawal,  although  persistent  coses  have  been  reported. 

All  the  major  features  of  parkinsonbm  can  be  produced  by  neuroleptic  drugs, 
paiticularly  reserpine,  phenothiazines,  thioxanthenes,  and  the  butyrophenones. 
Metoclopramide  (Region^)  and  aiphamethyldopa  (Aldoinel^)  can  also  cause  this 
syndrome.  Of  recent  interest  is  I  methyl  4  phenyl  1,2,3,6-tetrahydropyridinc  (MPTP)- 
induced  parkinsonism.  Symptoms  may  begin  within  several  days  after  treatment  is 
initiated,  reaching  their  peak  by  three  months,  at  which  time  90%  of  cases  will  have 
developed.  The  patients  are  usually  free  of  their  extrapyramidal  signs  within  several 


weeks  after  the  drug  is  discontinued,  although  slower  rates  of  recovery  occur  in  the  older 
population.  Persistent  cases  have  been  reported.  Patients  with  this  condition  may  be 
treated  with  antiparkinson  drugs,  primarily  the  centrally  active  anticholinergic  drugs 
such  as  trihexyphenidyl  (Artane^).  However,  the  only  pos.sible  complete  cure  is  the 
discontinuance  of  the  responsible  drug. 

Applicants  with  a  history  of  tardive  dyski.-'isias,  withdrawl  dyskinesias,  akathisias, 
and  drug-induced  parkinsonism  are  permanently  disqualified  from  flying,  unless  1)  the 
cause  of  the  disorder  can  be  attributed  directly  to  a  drug(s);  2}  the  medical  or  psychiatric 
condition  for  which  the  drug(s)  was  given  is  not  disqualifying;  3)  the  neurological 
evaluation  performed  by  a  consultant  is  normal;  4)  the  candidate  is  not  taking 
antidyskinesia  or  antiparkinsonian  medications. 

Sydenham's  chorea 

Although  rheumatic  fever  is  rare  today,  chorea,  carditis  and  migratory 
polyarthritis  are  still  the  major  cUnical  signs  of  this  disease.  The  age  group  between  7 
and  14  years  are  usually  affected.  It  is  rare  after  puberty.  The  disease  usually  runs  its 
course  withm  one  to  two  months,  although  minor  movements  may  persist  for  six 
months.  In  one  third  of  the  cases  recurrences  after  several  months  or  years  have  been 
reported.  Recovery  is  usually  complete. 

A  candidate  with  a  history  of  Sydenham’s  chorea  may  be  ceitified  it  1)  the  initial 
or  the  last  recurrent  episode  occurred  prior  to  one  year  of  the  dale  of  application;  2) 
there  are  no  neurological  residuals  as  determined  by  a  neurological  consultant;  and  3)  the 
applicant  satisfied  ail  other  medical  criteria,  primarily  those  for  the  heart, 

Parkinson  s  disease  (jiaraiysis  agitans) 

Parkinsons  disease  is  a  common,  progressive,  degenerative  disease  of  the  central 
nervous  system.  Prevalence  rales  range  between  66  and  eOO/100,000  population,  and 


with  annual  incidence  is  approximately  5  to  24/100,000.  The  mean  age  of  onset  is  55 
years.  Males  are  affected  more  than  females.  A  positive  family  history  is  found  in  5% 
to  15%  of  probands;  however,  there  is  no  conclusive  evidence  that  the  disease  is 
genetically  determined. 

The  clinical  hallmarks  of  this  disease  are  bradykinesia,  rigidity,  and  resting 
tremor.  Other  common  features  are  disturbances  of  posture,  equilibrium,  autonomic 
functions  and  ocular  motility.  In  10%  of  persons  with  this  condition,  the  onset  of  tremor 
and/or  rigidity  is  unilateral.  A<;  the  disease  progresses,  despite  therapeutic  intervention, 
deficits  in  cognition,  perception  and  memory  may  appear  in  approximately  30%  of 
individuals.  Dementia  is  common  in  individuals  with  an  older  age  at  time  of  onset.  It  has 
been  suggested  that  the  dementia  associated  with  Parkinson's  disease  is  co-existent  with 
Alzheimer's  disease  {Parkinsons-Alzheimer  complex).  Signs  of  dementia  are  more 
frequent  in  persons  with  bradykinesia  and  postural  amd  gait  abnormalities  than  in  those  in 
which  tremor  predominates. 

The  initial  symptoms  in  Parkinson's  disease  are  Ibted  below  in  Table  IV,  according 
to  one  study. 


TABLE  IV 

INITIAL  SYMPTOMS  IN  PARKINSON'S  DISEASE 


No.  of  Cases 

(183) 

(%) 

Tremor 

129 

70.5 

Stiffness  or  s  M?.ness  of  movement 

36 

19.7 

Loss  of  and/or  handwriting  disturbance 

23 

12.6 

tjait  disturbance 

21 

II. S 

Muscle  pain,  cramps,  aching 

Depression,  nervousness,  or  other  psychiatric 

IS 

8.2 

disturbance 

8 

4.4 

Speech  disturbance 

7 

3.8 

General  fatigue,  muscle  weakness 

5 

2.7 

Drooling 

3 

1,6 

Loss  of  arm  swing 

3 

1.6 

Facial  masking 

3 

1.6 

Dyspfiagia 

1 

0.5 

Paresthesia 

1 

0.5 

Average  number  of  initial  symptoms  per  patient 


1.4 


source;  Ref  6 


When  the  disease  has  been  present  for  several  years,  the  diagnosis  is  relatively 
easy.  However,  other  causes  for  the  clinical  signs  and  symptoms,  as  shown  in  Table  V, 
must  be  ruled  out. 


TABLE  V 

CONDITIONS  THAT  MAY  PRESENT  WITH  PARKINSONL4N  FEATURES 

Multiple  System  Degenerations 
Striatonigral  degeneration 
Olivopontocerebellar  atrophy 
Shy-Drager  syndrome 

Steeie-Richardson-Olszewski  syndrome  (progressive  supranuclear  palsy) 

Joseph  disease  (Machado  T’sease,  nigraU-spinal-dentatal  degeneration  with  nuclear 
ophthalmoplegia,  Azorean  disease) 

Corticodentatonigral  dengeneration 
Parkinsonism  -  dementia  of  Guam 

Other  Diseases 

Drug  or  toxin-induced  parkinsonism 

Neuroleptic-induccd  parkinsonism 
Carbon  monoxide  poisoning 
Chronic  manganese  poisoning 
MPTP-induced  parkinsonism 
Normal  pressure  hydrocephalus 
Jakob-Creutzfeldt  disease 

Hypoparathyroidism  with  basal  ganglia  calcification 
Chronic  hepatocerebral  degeneration 
Brain  neoplasms  or  arteriovenous  malformations 
Rigid  form  of  Huntington's  chorea 
Wilson’s  disease 

source:  Ref  7 


Of  acromedical  importance  is  the  early  recognition  of  the  disease  before  the 
classic  signs  are  aj^arent.  In  most  cases,  the  symptoms  that  precipitate  the  intial  visit 
to  a  physician  are  tremor  and  disturbances  in  equilibrium  and  gait.  At  this  time,  the 
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disease  may  be  mildly  to  moderately  advanced.  The  early  signs  of  the  diseese,  such  <is 
lack  of  facial  expression,  decreased  frequency  of  eye  blinks,  voice  changes,  paucity  of 
associated  movements,  slowness  in  initiating  and  maintaining  motor  actions,  and 
sialorrhea,  may  not  be  appreciated  by  the  patient.  In  addition,  non-specific  symptoms, 
such  as  fatigue,  muscle  aches,  cramps  and  weakness,  sleep  disturbances,  and  mental 
chcinges,  may  not  be  recognized  by  the  physician  as  early  signs  of  the  disease.  Early 
recognition  is  important  because  the  neurological  abnormalities  associated  with 
Parkinson's  disejise,  as  well  as  the  pseudoparldnson  diseases,  adversely  affect  reaction 
and  movement  times,  coordination  and  postured  reflexes,  voice,  ocular  motility, 
mentation  and  beha/ior.  These  changes  may  be  accentuated  by  alterations  in 
environment,  sleep  and  mood,  as  well  as  with  fatigue  and  degree  of  motor  activity. 

The  disease  is  slowly  progressive.  Prior  to  the  treatment  with  levodopa,  the 
course  from  onset  to  death  was  approximately  11  years.  Now,  with  this  and  other  drugs, 
life  expectancy  has  increaised,  approaching  normal  values.  However,  these  medications 
do  not  alter  the  ultimate  progression  of  the  disease,  but  only  temporarily  ameliorate  the 
signs  and  symptoms.  For  the  most  part,  they  have  been  very  effective  in  reducing  some 
of  the  most  disabling  signs,  such  as  bradykinesia,  during  the  first  several  years  of 
treatment.  Unfortunately,  with  prolonged  use,  troublesome  side  effects  like  dyskinesias 
or  psychiatric  distui’bances  occur  cis  the  disease  progresses. 

The  drugs  that  ar  used  to  treat  this  as  well  as  related  conditions  are,  by 
themselves,  disqualifying  because  of  their  side  effects.  The  following  list  should  alert 
the  FAA  to  the  possibility  that  applicants  in  this  age  group  who  are  taking  or  who  have 
taken  these  medications  in  the  past  may  have  Pai'lunsonr'  disease  or  related  disorders. 

1.  Anticholinergics 

a.  trihexyphenidyl 

b.  benztropine  mesylate 

c.  biperiden 
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d.  procyclidine 

e.  cycrimine 

£.  diphenhydramine 

g.  chlorphenoxamine 

h.  orphenadine 

2.  Levodopa  drugs 

a.  levodopa 

b.  levodopa/carbidopa  (Sinemet^) 

3.  Bromocriptine 

4.  Amantadine 

Since  the  advent  of  levodopa  for  the  treatment  of  this  disease,  the  indications  for 
surgical  intervention  are  very  limited.  Applicants  with  a  history  of  surgical  treatment 
should  be  disqualified  permanently  because  the  disease  is  usually  too  far  advanced  at  the 
time  the  procedure  is  performed. 

An  applicant  with  a  history  of  idiopathic  parkinsonism  (Parkinson's  disease)  should 
be  permanently  disqualified  from  flying.  The  only  possible  exception  is  the  applicant  who 
is  in  the  early  stages  of  the  disease  with  mild  neurological  deficits  that  h&ve  been  judged, 
after  flight  simulation  tests,  not  to  interfere  with  reaction  time,  voice  control,  and 
visual  tracking.  If  certified,  these  candidates  must  be  followed  at  six  month  intervals  by 
a  neurological  consultant. 

Applicants  under  chronic  treatment  with  any  of  the  aforementioned  drugs,  or  who 
have  been  treated  surgically,  should  not  be  certified. 

The  other  conditions  that  may  present  with  parkinsonian  features  (Table  V}  are 
disqualifying  with  the  exception  of  those  induced  by  drugs,  toxins  or  endocrine 
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abnormalities  in  some  cases. 


Essential  tremor 

Essential  tremor  is  an  action  or  postural-induced  tremor.  It  most  frequently 
involves  the  upper  extremities  (in  95%  to  100%  of  cases),  head  (34%),  voice  (Z0%),  and 
lower  limbs  (25%).  The  prevalence  rate  in  the  US  is  3/1,000,  ar.d  it  is  slightly  more 
commoii  in  women.  In  50%  of  cases  it  is  known  to  be  inherited  as  an  autos  mal  dominant 
condition.  The  mean  range  of  age  of  onset  is  35  to  46  years,  with  earlier  onset  in  the 
hereditary  cases.  A  bimodal  onset  has  been  suggested,  with  the  first  peak  at  age  15 
years  and  the  second  at  60  years. 

With  the  exception  of  the  tremor,  the  neurologictil  examination  is  usually 
normal.  The  course  is  variable  but  in  most  cases  the  tremor  progresses  slowly  with  an 
increase  in  amplitude  and  spread  to  other  body  parts.  It  has  been  reported  that  essential 
tr»mor  beginning  at  age  50  years  will  be  of  moderate  severity  by  age  65  years  and  severe 
by  70  years.  A  moderate-to-severe  tremor  can  be  functionally  incapacitating,  affecting 
one's  ability  to  write,  eat  or  coordinate  fine  hand  movements.  The  tremor  also  is 
embarassjng  to  the  individual,  particularly  when  the  neck  and  voice  are  involved.  The 
tremor  increases  under  stress,  exercise  and  fatigue  and  with  the  use  of  stimulants  such  as 
caffeine-containing  beverages  or  drugs,  or  with  amphetamines.  It  is  transiently  improved 
by  the  use  of  small  to  moderate  amounts  of  alcohol.  The  tremor  then  intensifies  as  the 
blood  alcohol  level  falls.  Because  of  tlie  inital  "benefit"  chronic  alcohol  us  may  become  a 
problem,  and  67%  of  persons  with  essential  tremor  may  abuse  alcohol. 

The  drugs  that  are  currently  used  to  treat  this  conditica^  are  beta-adrenergic 
blockers,  particularly  propranolol,  sodium  valproic  acid,  clonazepam,  primidone, 
tranquilizers,  and  sedatives  and  hypnotics.  Pilot  applicants  taking  these  drugs  should  be 
disqualified  from  flying  not  only  because  of  their  side  effects,  but  because  their  use 
suggests  that  the  disease  is  already  impairing. 


Essential  tremor  shas  been  reported  in  other  neurological  conditions  such  as 
Charcot-Marie-Tooth,  and  may  be  coincidentally  seen  in  persons  with  parkinsonism  cind 
with  dystonia  muscular  deformans.  It  should  not  be  confused  with  tremors  associated 
with  cerebellar  disease  such  as  in  multiple  sclerosis.  An  accentuated  physiologic  tremor 
secondary  to  drugs  or  other  conditions  may  be  confused  with  essential  tremor.  These  are 
listed  in  Tables  VI  and  VII. 


TABLE  VI 

SUBSTANCES  PRODUCING  ENHANCED  PHYSIOLOGIC  TREMOR 


Dextroamphetamine 
Epinephrine  and  beta-Z  agonists 

Isoetharine 

Isoproterenol 

Metaproterenol 

Terbutaline 

Levodopa 


Lithium 

Neuroleptics 

Butyrophenones 
Phenothiazines 
Prednisone 
Thyroid  hormones 
Tricyclic  antidepressants 
Xanthines  in  coffee  or  tea 


source:  Ref  8 


TABLE  Vn 

CIRCUMSTANCES  ASSOCUTED  WITH  ENHANCED  PHYSIOLOGIC  TREMOR 

Increased  activity  around  the  segmental  stretch  reflex  arc 

Cold  shivering 

Exercise 

Fatigue 

Forceful  contraction  (including  Jendrassik's  maneuver) 

Hypoglycemia 
Insulin 
Nondiabetic 
Pheochroraocytoma 
Thyrotoxicosis 
Vibration  of  ;nui;cle 

vVithdrawal  of  opiate  or  sedative  compounds 

source:  Ref  8 


Additional  information  may  be  obtained  from  Larson  and  Caine and  KoUer. 
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Candidates  with  a  history  of  sporadic  or  hereditary  essential  tremor  may  be 


certified  if  they  have  no  other  neurological  cause  and  the  examination  is  otherwise 
normal. 

Hemifacial  spasm 

Hemifacial  spcism  is  characterized  by  hyperactive  unilateral  brief  contractions  of 
facial  muscles.  It  usually  starts  in  the  obicularis  oculi  muscle,  but  over  a  period  of  time 
it  spreads  to  other  muscles  innervated  by  the  5th  cranial  nerve.  With  recurrent  sustained 
contractions  the  eyes  will  close  and  the  mouth  will  be  pulled  upwards.  Emotion,  stress, 
fatigue  and  stimulants  will  increase  with  spasm.  The  onset  is  usucdly  in  the  sixth  decade 
of  life,  and  the  condition  is  more  common  in  females.  It  is  generally  a  chronic 
progressive  disease,  which  is  annoying  and  embarrassing  to  the  patient.  The  current 
accepted  cause  is  pulsatile  compression  of  the  facial  nerve  by  elongated  arterial  loops, 
most  commonly  of  the  posterior  inferior  cerebellar  artery.  Drug  mcuiagement  has,  for 
the  most  part,  been  ineffective.  Medications  such  as  carbamazapine  (Tegretol^), 
phenytoin  (Dilantin^), .  and  phenobarbital  are  contraindicated  for  flying.  The  currently 
accepted  treatment  is  microvascular  decompression,  or  the  Jannetta  procedure,  which 
has  afforded  immediate  relief  for  approximately  90%  of  persons  with  this  disease. 
However,  recurrence  as  early  as  one  to  two  years  after  the  operation  is  not  uncommon. 
The  major  surgical  complication  is  deafness. 

Candidates  with  a  diagnosis  of  hemifacial  spasm  are  disqualified  from  flying 
unless  the  spasms  have  been  relieved  by  surgical  intervention,  the  audiological 
<> xaraination  meets  the  standards,  there  is  no  significant  facial  weakness,  and  a  symptom- 
free  period  of  six  to  12  months  has  elapsed  since  the  surgical  procedure.  Thereafter,  the 
applicant  should  be  followed  on  a  yearly  basis. 

Tics 

Tics  .are  involuntary,  brief,  rapid  contractions  of  skeletal  muscles  in  one  or  more 


parts  of  the  body.  In  many  respects  they  resemble  myoclonus.  It  is  estimated  that  "tics" 
may  be  present  in  28%  of  the  total  population,  with  the  majority  of  tic  disorders 
occurring  in  children  and  adolescents.  The  vcirious  tic  disorders  and  diagnostic  criteria 
are  listed  in  Table  Vm. 

The  tic  disorder  that  has  gained  the  most  attention  is  Tourette’s  syndrome.  This  is 
a  chronic  disorder  in  which  there  are  both  involuntary  motor  and  voccil  tics.  Its  onset  is 
between  five  and  10  years.  Males  are  significantly  more  affected  than  females.  The 
initial  tic  is  usually  one  of  repetitive  eyelid  blinking  or  movement  of  the  head  and  neck. 
As  the  disease  progresses,  tics  of  the  extremities  may  occur.  Vocal  tics  are  present  in 
all  cases.  Coprolalia  <md  copropraxia  are  found  in  approximately  30%  of  cases.  Persons 
with  Tourette's  syndrome  also  exhibit  compulsive  motor  activities  such  as  skipping  and 
touching  ol^ects.  The  symptoms  usually  reach  a  peak  in  late  adolescence  and  thereafter 
regress  or  remain  stable.  The  symptoms  usually  are  chronic  and  lifelong,  although 
spontaneous  remissions  have  been  reported  in  7%  to  19%  of  patients.  These  individuals 
are  usually  neurologically  and  intellectually  normal.  The  drug  of  choice  for  treatment  is 
haloperidol  (Haldol^),  which  is  contraindicated  for  flying. 

An  additional  reference  on  Tourette's  syndrome  is  Butler.^'^ 

Candidates  with  a  diagnosis  of  Tourette's  syndrome  should  not  be  certified  unless 
they  are  free  of  symptoms  and  off  all  medications  for  five  years  and  the  results  of 
neurological  as  well  as  neuropsychological  studies  are  normal. 

The  other  tic  disorders  listed  in  Table  Vm  should  be  evaluated  on  an  individual 
basis.  Most  of  these  are  self-limiting. 

Dystonias 

Generalized  as  well  as  focal  dystonias  can  be  found  in  a  number  of  acquired  anti 
genetically  determined  diseases  {Table  IX). 

The  hereditary  or  idiopathic  dystonias  usually  begin  focally,  for  cx.imple  in  the 


TABLE  VIII 

DIAGNOSTIC  CRITERIA  FOR  TIC  DISORDERS 


Transient  Tic  Disorder 

Onset  during  childhood  or  early  adolescence 

Presence  of  recurrent,  involuntary,  repetitive,  rapid,  purposeless  motor 
movements  (tics) 

Ability  to  suppress  the  movements  voluntarily  for  minutes  to  hours 
Variation  in  the  intensity  and  type  of  symptoms  over  weeks  or  months 
Duration  of  at  least  1  month  but  not  more  than  1  year 

Tourette  Syndrome 

Age  at  onset  between  2  and  15  years 

Presence  of  recurrent,  involuntary,  repetitive,  rapid,  purposeless  motor 
movements  affecting  multiple  muscle  groups 

Multiple  vocal  tics 

Ability  to  suppress  movements  voluntarily  for  minutes  to  hours 
Variations  in  the  intensity  and  type  of  symptoms  over  weeks  or  months 
Duration  of  more  than  1  year 

Confirmatory  but  not  essential  for  the  diagnosis 
Coprolalia  (involuntary  swearing) 

Copropraxia  (involuntary  obscene  gesturing) 

Echolalia  (involuntary  repetition  of  words  or  sounds  heard  by  the  patient) 
Echopraxia  (involuntary  imitation  of  the  movements  of  others) 

Palilalia  (involuntary  repetition  of  patient’s  own  words  or  sounds) 

Multiple  Tic  Disorder 

Age  of  onset  between  2  and  15  years 

Presence  of  recurrent,  involuntary,  repetitive,  rapid,  purposeless  motor 
movements  affecting  multiple  muscle  groups.  Rarely  do  patients  have 
only  vocal  tics 

Ability  to  suppress  movements  voluntarily  for  minutes  to  hours 
Variations  in  the  intensity  and  type  of  symptoms  over  weeks  or  months 
Duration  of  more  than  1  year 

Chronic  Motor  Tic  Disorder 

Presence  of  recurrent,  involuntary,  repetitive,  rapid,  purposeless 

movements  (tics)  involving  no  more  than  three  muscle  groups  at  any  one  time 

Unvarying  intensity  and  type  of  tics  over  weeks  or  months 

Ability  to  suppress  the  movements  voluntarily  for  minutes  to  hours 

Duration  of  at  least  I  year 

source;  REF  13 
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TABLE  IX 

CUSSIFtCATION  OF  THE  DYSTONIC  STATES 


I.  Primary  Dystonia 

A.  Hereditary 

1.  Autosomal  dominant 

2.  Autosomal  recessive 

3.  X-linked  recessive 

4.  Paroxysmal  dystonia 

B.  Idiopathic 

1.  Distribution  pattern:  generalized,  segmental,  focal 

2.  Onset:  childhood,  adult 

II.  Secondary  Dystonia 

A.  Associated  with  other  hereditary  neurologic  disorders 


C. 


1. 

Wilson's  disease 

2. 

Huntington's  disease 

(Westphal  variant) 

3. 

Hallervorden-Spacz  disease 

4. 

GM-1  gangliosidosis 

5. 

Hexosamidase  A  and  B 

deficiency 

6. 

Juvenile  dystonic  lipidosis 

7. 

Glutaric  acidemia 

3. 

Joseph  disease 

Environmental  dystonia 
L  Perinatal  cerebral  injury 

2.  Infection 

3.  Postinfeccious 

4.  Reye's  syndrome  (Personal  observation) 

5.  Head  trauma 

6.  Focal  cerebral  vascular  injury 

7.  Ur.’iin  cursor 

8.  Toxins:  manganese,  carbon  monoxide 

9-  Drugs:  Ic/odopa,  antipsychotics,  metoclopramide ,  anticonvulsant 
Psychologic  dystonia  (personal  observations) 

source:  REF  15 
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foot;  however,  over  a  period  of  time,  they  become  generalized.  This  secondary 
generalization  also  pertains  to  other  primary,  hereditary,  progressive  neurological 
diseases  caused  by  either  metabolic  or  enzymatic  defects.  In  addition  to  focal  or 
generalized  dystonia,  these  patients  have  other  neurological  abnormalities.  An  example 
of  this  is  torsion  dystonia,  a  genetically  determined  disease  most  prevalent  in  Ashkenazic 
Jews. 

There  is  no  effective  treatment  for  these  disorders  with  the  exception  of  Wilson’s 
disease  (see  below).  Candidates  with  primary  or  secondary  dystonia  should  not  be 
certified. 

Persistent  dystonias,  particularly  focal  ones,  rarely  may  follow  an  acute  event 
such  eis  a  cerebral  vascular  accident,  head  traumoi,  or  infection.  Dispositions  in  these 
cases  is  related  to  determining  the  primary  cause  as  well  as  the  degree  of  neurological 
impairment.  As  with  all  movement  disorders,  the  movement  is  increased  with  stress, 
fatigue,  and  exercise.  Applicants  on  drugs  to  control  the  disorder  are  disqualified.  It 
should  be  noted  that  the  control  of  these  movements  by  medications  is  not  very 
satisfactory. 

Perhaps  the  major  aeromedical  disposition  problem  is  the  evaluation  of  persons 
with  idiopathic  focal  dystonias.  These  usually  occur  in  adults,  are  not  secondary  to 
structural  disease,  involve  primarily  facial  or  neck  muscles,  and  are  difficult  to  treat. 
The  focal  tdiopalhic  dystonias  have  been  classified  by  Marsden,^^  and  are  found  jn  Table 
X. 

TABLE  X 

Cranial  dystonia 

Blepharospasm 

Oromandibular  dystonia 

Laryngeal  dystonia  (“Spastic  dyspbonia") 

Pharyngeal  dystonia 
Spasmodic  torticollis 
Truncal  dystonia 


Writer's  cramp  and  other  craft  palsies 

source:  Ref  16 

All  persom  with  dystonias  should  be  disqualified  permanently. 

Essential  blepharospasm 

Essential  blepharospasm  begins  at  an  average  age  of  52  years  in  men  and  60  years 
in  women.  Women  tend  to  be  more  adversely  affected.  Its  onset  is  insidioas,  usually 
with  brief,  infrequent  painless  closures  of  one  or  both  eyes.  If  the  onset  is  unilateral,  the 
condition  will  eventually  involve  both  eyes.  With  time,  the  episodes  become  more 
frequent  and  prolonged,  and  vary  from  day  to  day,  but  tend  to  become  more  severe  in  the 
afternoon,  in  bright  light  and  during  periods  of  physical  and  emotional  stress  and 
fatigue.  The  condition  may  be  so  severe  as  to  affect  visual  function. 

The  drug  treatment  of  this  disorder  is  not  particularly  effective.  Several  surgical 
procedures  are  currently  used,  including  open  division  of  the  facial  nerve  branches  to  the 
eyelide  or  awilsion  or  thermolytic  fractional  destruction.  Although  the  studies  are 
limited,  it  U  estimated  that  approximately  70%  of  persons  with  essential  blepharospasm 
improve  for  an  average  of  20  months;' however,  recurrences  may  occur  in  as  many  os  50% 
of  these  individuals  within  three  years.  There  are  other  ophthalmologic  complications, 
such  as  ectropion  of  the  lower  eyelids,  or  exposure  keratonathy.  Most  recently,  the 
subcutaneous  injection  of  botuiinum  Type  A  toxin  into  the  eyelids  has  been  repoi-ted  to  be 
an  effective  treatment.  However,  the  reports  are  preliminary  and  there  are  no  long¬ 
term  follow-up  studies. 

It  should  be  empitasized  that  btepiiarospasm  may  be  the  initial  manifestation  in  an 
approsiraatly  50%  of  persons  who  later  develop  orofacial-cervical  dystonia,  or  Mcige's 
syndrome,  which  is  a  more  incapacitating  movement  disorder.  The  differential  diagnosis 
of  blepharospasm  is  contained  in  Table  XI. 


TABLE  XI 

DIFFERENTIAL  DIAGNOSIS  OP  BLEPHAROSPASM 


Reflex  blephcirospasm 
Essential  blephcLrospasm 
Meige's  syndrome 
Tardive  dystdnesia  and  dystonia 
Parkinson's  disease 
Huntington's  disease 
Wilson's  disease 
Encephalitis 


Midbrain  infaction  or  demyelination 

Drugs:  antipsycho  tics,  antiemetics,  anorectics,  nasal  decongestants, 

levodopa 

Habit  spasms  and  tics  (Gilles  de  la  Tourette's  syndrome) 

Hemifacial  spasm 
Facial  nerve  misdirection 
Myokymia 
Myotonia 
'Tetany 
Tetanus 

Schwartz-Jampel  syndrome 
Ocular  disease 

Seizures  {absence,  complex,  partial) 

Functional  (hysterical) 

Source:  Ref  17 


A  candidate  with  a  history  of  blepharospasm  may  be  certified  if  1)  the  cause  has 
been  determined  to  be  essential;  Z)  the  candidate  is  not  on  medication;  3)  the  candidate 
has  net  bad  a  recurrence  within  one  year  after  a  corrective  operation  (bolulmum 
injection  procedures  excluded);  and  4)  there  are  no  ophtholmological  complications  fi-om 
the  procedure.  Once  certified  the  candidate  siiould  be  evaluated  annually  for  recurrence, 
and  for  the  development  of  other  movement  disorders. 


Orofacial-cervical  dystonia  (Meige's  syndrome) 

Meige’s  syndrome  Is  dystonic  movement  disordtir  characterised  by  blepharospasm 
and  involuntary  spasms  involving  facial  muscles,  including  the  jaw,  neck  and,  in  some 
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cases,  the  larynx.  These  movements  consist  of  blinking,  facial  grimacing,  trismus,  jaw 
opening,  closing  and  protrusion,  head  turning  and  speech  arrest.  The  onset  of  this 
condition  is  between  the  ages  of  40  years  and  70  years  and  is  more  common  in  women. 
Drug  treatment  is,  for  the  most  part,  ineffective.  Spontaneous  remissions  are  rare. 
Candidates  with  this  disorder  should  be  disqualified  permanently. 

Spasmodic  torticollis 

Spasraadic  torticollis  is  a  chronic  form  of  focal  dystonia  with  either  repetitive  or 
continous  contractions  of  neck  muscles  that  force  the  head  laterally.  Ten  percent  of 
persons  with  this  disorder  wilt  develop  dystonia  in  other  body  parts.  The  age  of  onset  is 
similar  to  the  other  focal  dystonias  of  adulthood. 

Remissions  are  infrequent.  Drug  treatment  as  well  as  various  surgical  techniques 
have,  for  the  most  part,  been  ineffective.  The  results  of  biofeedback  treatment  arc 
inconclusive. 

Candidates  with  a  history  of  this  disorder  should  be  disqualified  permanently  from 

flying. 

Occupational  dystonias 

Writer's  cramp  is  the  most  common  of  these  disorders.  Tliis  b  characterized  by 
spasms  of  the  hand  and  forearm  when  attempting  to  write.  Although  initially  confined  to 
this  activity,  it  may  eventually  involve  otlier  tasks,  such  as  using  tools.  Tlie  disease 
usually  does  not  spread  to  involve  other  parts.  Spontaneous  remissions  are  rare.  Drugs, 
as  well  as  biofcedback  therapy,  are  not  very  effective. 

Other  occupational  dystonias  arise  in  l>^ists,  pianists,  and  percussionists. 
Candidates  with  occupational  dystonias  may  be  certified  provided  !)  there  is  no 
other  neurological  abnormality  or  dbease  that  would  preclude  certification;  2)  the 
candidate  is  not  on  medication;  and  3)  the  particular  dystonia  will  not  compromise  flight 
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safety.  Once  certified,  the  candidate  should  be  re-evaluated  at  periodic  intervals. 

Huntington's  disease 

Huntington's  disease  is  an  autosomal  dominant  disease  with  complete  penetrance, 
whose  hallmarks  are  mental  and  personality  du.  :urbance,  choreic  movements  and  positive 
family  history.  The  prevalence  rate  in  the  US  is  4  to  8/100,000.  The  onset  is  usually 
between  35  years  and  40  years  of  age.  The  disease  resembles  parkinsonism..  In 
approximately  two  th’^ds  of  cases,  the  first  signs  are  chorea,  and  in  the  remaining  third, 
personality  changes  or  intellectual  deterioration.  The  neurological  signs  initially  are 
very  subtle,  consisting  of  minor  choreic  movements  in  the  hands  and  face,  personality 
changes  and  memory  impairment.  After  five  years,  work  performance  decreases  and  the 
chorea  is  more  pronounced.  By  five  to  12  years  individuals  with  Huntington's  disease  are 
unable  to  work.  Death  occurs  usually  15  years  after  once.  Suicid-r  during  the  early 
stages,  while  the  person  still  has  insight  about  the  disease,  is  not  uncommon. 

A  review  of  Huntington's  disease  may  be.  found  in  the  chapter  by  Fahn. 
Recently  a  test  using  recombinant  DNA  has  bee.i  developed  to  detect  the  genetic  marker 
for  Huntington's  disease.  The  clinical  use  of  this  test  is  still  being  debated.'^ 

A  candidate  with  a  history  of  Huntington's  disease  should  be  disquvdified 
permanently.  Candidates  with  a  family  history  of  Huntington’s  disease  should  be 
evaluated  periodically,  preferably  every  year  after  the  age  of  35  years. 

Cerebral  palsy 

A  variety  of  static  raovoiaenl  disorders,  particularly  cborcoalbetosis,  may  result 
from  a  number  of  pr«-  and  perinatal  diseases.  In  some  inibviduais  the  movement  disorder 
may  be  the  only  problem  and  these  individuals  are  otherwise  intellectualty  norma!.**® 
Aerorocdicol  disposition  rests  with  the  determination  whether  the  movement  disorder  is 
of  such  magnsiude  that  U  compromises  flight  safety. 


Wilson's  disease  (hepatolenticular  degeneration) 

Although  rare,  this  condition  is  important  because  if  it  is  diagnosed  early,  the 
various  movement  disorders  can  be  reversed  by  drug  treatment.  This  disease  is  caused  by 
an  autosomal  recessive  defect  in  copper  metabolism,  causing  abnormal  deposition  of  this 
mineral  in  tissues,  particularly  the  liver  and  central  nervous  system.  In  the  vast  majority 
of  cases,  the  onset  of  symptoms  is  between  the  ages  of  10  years  and  25  years  although 
persons  whose  onset  is  in  the  4th  and  5th  decasdes  have  been  reported. 

The  neurological  signs  and  symptoms  are  variable,  hut  movement  disorders  are  the 
hallmark  of  this  disorder.  Intellectual  and  psychiatric  disturbances  are  not  uncommon. 
The  Kayser-Fleischer  ring  in  the  cornea  is  pathognomonic  of  this  disease.  Treatment 
with  penicillamine  can  effect  a  dramatic  reversal  of  the  neurologicad  and  hepatic 
abnormalities,  if  they  are  not  fcir  advanced.  There  are  persons  who  have  been  treated 
with  continuous  penicillamine  for  at  least  10  years,  and  who  are  virtually  free  of 
neurological  and  liver  abnormlaities.  The  treatment  is  lifelong.  luvcr  transplantation 
has  been  reported  curative.  A  review  of  Wilson’s  disease  can  be  foimd  in  the  text  by 
Scheinberg  and  Sternlieb.^^ 

Candidates  with  Wilson's  disease  being  treated  with  penicillamine  may  be  certified 
provided  Ij  the  neurological  and  psychological  evaluations  reveal  no  disqualifying 
defects;  2)  there  is  no  evidence  of  disqualifing  liver  abnormalities;  Oii  i  3)  there  are  no 
side  effects  from  the  treatment  (penicillamine  can  produce  a  lupus-like  syndrome, 
neplirosis,  pempliigus  and  a  mysatlicnsc-like-condition).  Once  certified  the  candidate 
should  be  followed  annually. 

In  investigations  of  families  with  Wilson's  disease  asymptomatic  individuals  are 
encountered.  These  pcrsoiis  are  treated  with  peniciilamtne  and  remain  asymptomatic  as 
long  as  ttiey  lake  the  me<iicatton.  Candidates  with  asymptomatic  Wilson’s  di.sease  who 
are  treated  with  peniciUamine.  may  be  certified,  provided  there  are  no  side  effects  from 
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the.  treatment  and  they  are  followed  at  periodic  intervals. 
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Dementia 


Introduction  and  Definition 

Dementia  is  a  "syndrome'’  manifested  by  deficits  in  cognition,  memory  and  visual- 
spatial  skills,  as  well  as  changes  in  Itinguage  functions  and  personality.  It  has  been 
proposed  that  at  least  three  of  these  five  deficits  must  be  documented  before  a  diagnosis 
of  dementia  can  be  made.  However,  these  criteria  have  not  been  universally  accepted. 
The  Dicignostic  and  Statistical  Manual  (DSM  HI)  of  the  American  Psychiatric  Association 
defines  dementia  as;  1)  a  loss  of  intellectual  abilities  of  sufficient  severity  to  interfere 
with  social  or  occupational  functioning;  Z)  memory  impairment;  3)  at  least  one  of  the 
following?  (a)  impairment  of  abstract  thinking;  (b)  inability  to  find  similarities  and 
differences  between  related  words,  and  difficulty  in  defining  words  in  concepts  and  other 
similar  tasks;  (c)  impaired  judgment  and  other  disturbances  of  high  cortical  function, 
such  as  aphasia,  apraxia,  agnosia,  and  constructional  difficulty;  (d)  personality  change; 
and  (e)  unclouded  state  of  consciousness,  that  is,  the  person  is  alert  and  aware  until  the 
late  stages  of  the  syndrome  (in  contrast  to  delirium  or  intoxicated  states,  in  which  there 
is  a  fluctuating  level  of  consciousness). 

Recently,  it  has  been  customary  to  divide  the  dementias  into  subcortical  and 
cortical  types.  The  former  is  associated  with  impairment  of  memory  and  learning  that  i*" 
associated  with  slowness  of  intellectual  function,  inertia  and  apathy.  In  addition  to 
these,  with  cortical  dementias  there  are  praxias  and  difficulties  with  Umguage 
perception.  Some  diseases  associated  with  subcortical  dementia  are  progressive 
supranuclear  palsy,  Huntington's  disease,  and  parkinsonism.  The  major  disease  causing 
cortical  dementia  is  Alzheimer's.  Recently  this  anatomical  classification  of  the 
dementias  has  been  challenged.^ 

Dementia  can  occur  with  many  acquired  aj»d  hereditary  neurological  diseases,  and 
with  systemic  disorders,  either  as  a  presenting  sign  or  during  the  course  of  the  disease. 


No  age  is  spared  and  over  50  disorders  ruay  cause  dementia.  In  diseases  like  Alzheimer's, 
dementia  may  be  the  only  neurological  abnormality,  while  in  others  it  is  associated  with 
other  neurological  signs,  for  example,  chorea  in  Huntington's  disease,-  and  gait  amd 
bladder  disturbances  in  normal  pressure  hydrocephalus.  Dementia  may  be  a  residual  of 
an  acute  neurological  insult  such  as  head  injury,  CNS  infection,  or  cerebrovascular 
accident.  In  the  sections  dealing  witn  these  diseases,  the  importance  of  obtaining 
thorough  neuropsychological  studies  before  a  decision  on  flying  status  is  made  is 
discussed.  In  other  diseases  the  onset  Ccun  be  insidious  and  slowly  progressive. 
Consequently,  the  diagnosis  will  often  be  delayed.  It  is  the  slowly  progressive  dementias 
that  pose  the  gre  itest  medical  problem. 

Minimal  criteria  for  diagnosis 

It  has  been  suggested  by  Mesulam^  that,  "when  the  performance  of  an  individual 
falls  at  least  one  standard  deviation  below  the  average  for  his  peer  group,  the  presence 
of  pathology  is  strongly  suspected,  especially  if  there  are  reasons  that  infer  prior 
performance  had  been  normal." 

Since  it  is  rare  that  a  person  with  early  dementia  will  seek  medical  attention,  the 
FA  A  should  consider  this  diagnosis  when  information  provided  by  supervisors,  other 
aircrew,  or  family  members,  or  contained  in  medical  or  work  records  indicates 
diminished  work  performance,  difficulties  in  adapting  to  changes,  mood  alterations, 
increased  absenteeism,  judgment  errors,  forgetfulness,  preoccupation,  increase-d  use  of 
a-’cohol,  sleep  disturbances,  or  general  lack  of  interest.  An  applicant  for  certifscatson 
should  be  referred  to  appropn.\te  specialists,  preferably  a  neurologist,  psychiatrist,  of 
neurtwpsychologist,  not  only  to  confirm  the  diagnosis  and  to  detiirraioe  the  degree 
UBpairment.  but  also  to  find  a  cause. 
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Evaluation 


Neurological  evaluation  should  include  a  complete  personal  and  family  history.  At 
the  time  of  the  examination,  a  member  of  the  applicant's  immediate  family  should  be 
present.  The  neurological  evaluation  should  include  the  mini-mental  status 
examination.^  If  this  examination  confirms  or  suggests  the  diagnosis,  then  cui  EEG  and 
MRI,  or  at  a  minimum  CT  scan  of  the  head  should  be  performed.  In  addition,  a  complete 
blood  count,  sedimentation  rate,  serology  for  syphilis,  serum  electrolytes,  thyroid  profile, 
blood  urea  nitrogen,  plasma  glucose,  vitamin  8^2  level  and  chest  radiogiaph  should  be 
obtained.  Depending  on  the  results  from  the  history,  physical  and  neurological 
evaluation,  other  studies  such  as  a  cerebrospinal  fluid  examination  may  be  required. 

Neuropsychological  studies 

In  Table  I  are  listed  the  various  neuropsychological  studies  commonly  used  to 
evaluate  the  cognitive  deficits  associated  with  Alzheime*-,  which  may  be  used  with  other 
types  of  dementia.  There  is  some  disagreement  about  which  tests  are  most  appropriate 
tor  measuring  a  particular  cognitive  function.  There  is  also  a  lack  of  random  sample, 
population-based  standards  for  many  of  these  tests,  so  that  abnormalities  can  be 
determined  only  by  comparison  with  a  control  group,  with  adjustment  for  age,  sex  and 
educational  background.  According  to  the  work  group  of  the  National  Institute  of 
Neurological  and  Communicative  Disorders  and  Stroke/ Alzheimer's  Disease  and  Related 
Disorders  Association  (NINCD/ADROA)"^  an  individual’s  score  that  falls  in  the  lowest  5th 
percentile  of  the  range  for  the  appropriate  contiol  group  may  be  designated  as 
"abnormal."  Therefore,  the  results  of  neuropsychological  studies  cannot  stand  by 
themselves  (or  making  a  diagnosis;  they  must  be  used  in  conjunction  with  the  other 
clinical  and  laboratory  findings.  They  provide  confirmatory  evidence  and  can  be  used  as 
a  baseline  information  for  follow-up.  Tliey  are  also  helpful  in  separating  out  depressed 
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persons  whose  symptoms  suggest  dementia. 


TABLE  I  NEUROPSYCHOLOGICAL  EVALUATION 

The  major  cognitive  processes  that  are  impaired  in  the  dementias,  with  examples 
of  the  kinds  of  tests  used  to  assess  these  functions  include: 

o  Orientation  to  place  and  time,  graded  by  a  test  such  as  the  mini-mental 
status  examination  of  Folstein  and  Folstein. 

o  Memory  evaluated  by  tests  such  as  the  free-recall  test  of  concrete  nouns,  a 
3-4  peiired-2issociate  learning  test  (verbal  and  nonverbal)  by  use  of  a 
recognition  paradigm,  the  Recognition  Span  Test,  and  the  Brown-Pet erson 
Distractor  Text  (stopping  the  task  when  the  patient  fails  or  begins  to 
produce  the  distractor  instead  of  the  stimulus  trigrams). 

o  Language  skills  tested  by  examination  of  verbal  fluency  of  the  semantic  or 
catego*  ;;  types,  with  the  examiner  writing  repsonses,  and  by  other  tests  such 
as  the  Boston  Naming  Test  (preferably  one  of  the  abbreviated  forms),  the 
Boston  Diagnostic  Aphasia  Examination,  the  Western  Aphasia  Test,  and  the 
Token  Test  with  Reporter's  Test. 

o  Praxis  evaluated  by  tests  such  as  those  in  which  the  patient  copies  a  drawing 
(cube,  daisy,  clock,  or  house)  or  performs  the  block  designs  subtest  of  the 
Wechsler  Adult  Intelligence  Scale. 

o  Attention  monitored  by  tests  as  a  reaction-time  task  or  by  the  Continuous 
Performance  Test. 

o  Visual  perception  studied  by  use  of  a  variety  of  tasks,  such  as  the  Gollin 
Incomplete-Pictures  Test  and  the  Hooper  Test. 

o  Problem-solving  skills  determined  by  tests  such  as  the  Wisconsin  Card 
Sorting  Test  or  the  Poisoned  Food  Problem  Task  of  Arenberg. 

o  Social  function,  activities  of  daily  living,  assessed  by  methods  similar  to 
Chose  described  in  the  Philadelphia  Geriatrics  Center  forms 


source:  Ref  4 


Aeromedical  disposition 

Once  a  diagnosis  of  dementia  is  made^  the  first  step  in  aeromedical  disposition  is 
to  determine  the  cause,  if  it  is  progressive  or  non-progressive  and  if  progressive,  whether 
it  is  potentially  reversible.  The  major  conditions  that  cein  cause  dementia  are  intrinsic 
brain  disease,  toxic-metabolic  encephalopathies  and  depression. 

Nonprogressive  dementias 

These  usually  are  the  result  of  acute  neurological  insults  such  as  head  trauma, 
CNS  infections,  and  cerebrovascular  accidents.  They  also  may  result  from  severe 
systemic  illnesses  such  as  cardiopulmonary  arrest.  Candidates  with  a  history  of 
nonprogressive  dementia  should  be  disqualified  from  flying  pnless:  1)  the  degree  of 
dementia  is  minimal  £ls  determined  by  thorough  neuropsychological  studies,  and  judged 
not  to  compromise  flight  safety  (a  flight  simulation  test  may  be  required);  and  Z)  the 
disease  causing  the  dementia  b  not  disqualifying. 

Progressive  dementias 

Approximately  80%  of  the  progressive  dementias  are  irreversible.  In  Table  II  are 
listed  the  remaining,  potentially  reversible  dementias. 

Roughly  66%  of  persons  with  these  potential  reversible  dementias  will  improve 
with  appropriate  therapy.  However,  despite  potential  reversibility,  most  of  the  diseases 
listed  in  Table  H,  particularly  the  brain  disorders,  are  still  disqualifying.  Dementia 
associated  with  endocrine  abnormalities,  particularly  hypothyroidism,  or  deficiency 
States  such  as  pernicious  anemia,  may  be  completely  reversible  if  the  diagnosis  is  made 
early  in  the  course  of  the  disease,  before  the  dementia  becomes  moderate  to  severe. 


TABLE  II  -  REVERSIBLE  CAUSES  OF  DEMENTIA 


Depression  (pseudodementia) 

Intoxication 

Therapeutic  drugs 
Alcohol 

Other  substances  (heavy  metals,  carbon  monoxide) 

Metabolic-endocrine  derangements 
Renal  failure 
Hyponatremia 
Volume  depletion 
Hypoglycemia 
Hepatic  failure 
Hypothyroidism 
Hyperthyroidism 
Hypercalcemia 
Cushing's  syndrome 
Hypopituitarism 

Brain  disorders 
Stroke 

Subdural  hematoma 

Infection  (meningitis,  neurosyphilis,  abscess) 

Tumors  (primary  or  metastatic) 

Normal  pressure  hydrocephalus 

Cardiopulmonary  disorders  (congestive  heart  failure,  arrhythmias,  chronic 
obstructive  pulmonary  disease) 

Generalized  infections  (tuberculosis,  endocarditis) 

Deficiency  states  (vitamin  8j2.  folate,  niacin) 

Miscellaneous  causes 

Sensory  deprivation  (blindness,  deafness) 

Hospitalization  (isolation  or  anesthesia) 

Fecal  impaction 
Anemia 

Remote  effects  of  cancer 

source:  RFF  5 
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Depression  may  also  masquerade  as  dementia  (pseudodementia).  It  is  estimated 
that  approximately  20%  of  individuals  diagnosed  as  having  dementia  actually  suffer 
depression.  With  appropriate  psychiatric  treatment,  it  may  be  reversible.  The  decision 
for  certification  of  these  persons  is  based  on  the  criteria  for  depression  found  in  the 
mental  and  behavioral  section. 

Candidates  with  a  history  of  progressive  dementia  should  be  disqualified  from 
flying  unless:  1)  the  cause  is  correctable  and  intellectual  functions  have  returned  to  pre¬ 
illness  levels,  as  determined  by  thorough  neurological  and  neuropsychological  evaluations 
(a  flight  simulator  test  may  be  required);  and  2)  the  causative  disease  or  medications 
required  to  treat  the  condition  are  not  disqualifying. 

Alzheimer's  disease 

Alzheimer's  disease,  the  most  common  cause  of  primary  neurodegenerative 
dementia,  is  age-related,  with  the  highest  incidence  occurring  in  the  population  over  65 
years  of  age.  It  is  estimated  that  approximately  1.3  to  1.8  million  Americans  over  the 
age  ot  65  suffer  from  this  disorder.  Of  aeromedical  importance  is  that  at  least  80,000 
people  in  their  forties  and  fifties  suffer  from  this  malady.  In  fact,  the  first  reported 
case  by  Alzheimer  was  a  man  only  51  years  of  age.  Post-mortem  investigations  in  both 
presenile  (under  65  years  of  age)  and  senile  (over  65  years  of  age)  persons  with  dementia 
have  shown  the  neurofibrillary  tangles  and  plaques  of  Alzheimer's  disease  in  half  the 
cases.  Thus,  this  disease  is  probably  the  most  common  cause  of  progressive  dementia  in 
the  age  group  involved  in  recreational  or  commercial  flying  as  well  as  support  activities. 

The  disease  effects  both  sexes  about  equally.  The  rate  of  progression  of  tlw: 
disease  is  variable  with  marked  incapacitation  occurring  within  one  year  to  10  years 
after  oivset.  The  subject  of  heredity  is  somewhat  controversial.  A  first  degree  relative 
of  a  proband  with  this  disease  has  a  several  fold  chance  of  developing  the  disease, 
particularly  if  the  onset  in  the  proband  oecurred  at  an  early  age.  In  addition,  there  are  a 


small  number  of  families  in  which  the  disease  presents  as  an  autosomal  dominant 
disorder. 

Since  there  are  no  physiological  or  biochemical  racirkers  for  this  disease,  the 
clinical  diagnosis  is  mainly  one  of  excluding  the  other  causes  of  dementia.  The  definitive 
diagnosis  ultimately  rests  with  histopathologic  identification  either  from  brain  biopsies 
or  at  autopsy.  Biopsy  is  rarely  used  for  diagnosis,  the  exception  being  unexplained 
progressive  dementia  in  the  younger  age  groups. 

The  NINCDS/ADRDA  workgroup  has  recently  suggested  the  criteria  listed  in 
Table  in  for  the  clinical  diagnosis  of  Alzheimer's  disease.^  Additional  references  are 
articles  by  Terry  and  Katzman^  and  Khachaturian.^ 

The  aeromedical  disposition  of  persons  with  progressive  dementia,  which  includes 
Alzheimer's,  has  already  been  discussed.  Because  of  the  hereditary  aspects,  applicants 
with  a  stong  family  history  of  dementia  should  be  followed  at  frequent  intervals. 

Pick’s  disease 

Pick's  disease  is  a  rare  cause  of  presenial  dementia,  particularly  in  the  United 
States,  with  the  onset  of  symptoms  occurring  most  frequently  in  the  6th  decade  of  life. 
Pathologically,  the  disease  is  characterized  by  lobar  atrophy,  particularly  of  the  frontal 
a.nd  temporal  lobes.  The  signs  and  synoptoms  are  similar  to  those  with  other  dementing 
diseases.  The  disease  is  slowly  progressive  and  there  is  no  cure.  It  has  been  reported  in 
families. 
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Headache  and  Cranial  Neuralgias 

Introduction 

Headache  is  one  of  the  most  frequently  reported  medical  symptoms.  It  is  rare  to 
find  a  person  who  has  never  experienced  a  headache.  As  noted  by  Goldstein  anbd  Chen, 
approximately  75%  of  the  general  and  patient  populations  experience  headaches;  of 
these,  around  18%  will  have  severe  and  9%  very  severe,  recurrent  headaches.  ^ 
Headaches  can  be  associated  with  both  acute  and  chronic  structural  neurological 
diseases,  such  as  acute  cerebral  vascular  disease,  hemorrhage,  infections,  and  brain 
tumors.  More  often  the  neurological  evaluation  of  persons  who  present  with  a  history  of 
recurrent  headaches  is  normal  and  the  diagnosis  is  based  primoirily  on  personal  and 
historical  information. 

Apsproximately  1%  of  the  general  population  may  have  the  onset  of  disabling 
headaches,  including  migraine,  each  year.  Females  are  more  predisposed  to  develop 
headaches,  and  suffer  more  sevete  pain  than  males.  The  highest  frequency  of  recurrent 
heauaches  is  reported  between  the  ages  of  15  and  54  years.^ 

In  a  study  of  women  with  migraine,  only  ZZ%  had  visited  a  physician  because  of 
their  headaches  during  the  previous  year,  and  4;>%  liad  not  souglit  medical  advice  about 
their  headaches  at  any  time  in  their  lives.  These  percentages  are  most  likely  .much 
higher  for  males.'* 

Therefore,  headaches  present  a  most  difficult  and  challenging  aerc medical 
problem.  Not  only  can  the  pain  interfere  with  proficiency  of  performing  airman  duties, 
’.nil  the  transient  neurological  deficits,  particularly  with  migraine,  can  jeopardise 
safely.  In  addition,  the  large  number  of  prescription  and  nonprescription  medicat.ons 
that  are  available  for  treatment  can  interfere  with  perfO'rmance. 

Appensellrr  ef  al  presented  the  FA  A  with  an  in-depth  review  of  migraine 
ne.idactie  and  related  condilons.'^  Ln  this  section  will  be  additional  information  on  those 


conditions  that  cause  the  major  problems  for  aeromedical  disposition,  such  as  benign 
headaches  that  suggest  structural  neurological  diseases,  and  the  pi  --  with  drug 
treatment.  Only  those  recurrent  headaches  not  secondary  to  structure  disease  will 

be  covered.  Reviews  of  headache  can  be  found  in  the  publications  of  Packard,^ 
Critchley,  et  ai,^  Ziegler,^  Diamond  and  Dalessio,^  and  Selby.*^ 

After  reviewing  an  applicant's  records  the  FAA  should  determine  the  type  of 
neadache  and  its  frequency,  severity  and  treatment  (prescribed  or  nonprescribed),  and 
determine  that  structured  CNS  disease  has  been  ruled  out  as  a  cause  of  the  headache.  If 
tne  information  on  these  points  is  lacking  or  unclear,  then  a  complete  neurological 
evalution  is  required  before  a  disposition  can  be  recommended. 

Classification 

The  classification  and  definition  of  headaches  proposed  by  the  National  Institute 
of  Neurological  Disease,  and  Blindness  (NINDB)  in  1962  is  still,  for  the  most  part,  used 
today  (see  attachment).  Since  there  are  no  biological  markers  for  headaches,  this 
classification  provides  physicians  with  a  set  of  useful  guidelines.  However,  errors  in 
diagnosis  are  not  uncommon  since  the  diagnoses  are  based  primarily  on  history.  They  aire 
dependent  on  the  person’s  ability  to  describe  symptoms,  as  well  as  the  bias  and  judgment 
of  the  physician.  This  problem  is  documented  by  the  stutly  of  Hirayama  and  Ito,  who 
found  prevalence  rates  of  migraine  ranging  from  5%  to  34®o  ;n  different  Japanese 
districts. In  all  likelihood,  this  disparity  is  iv-^t  due  to  different  pojxilaiion 
characteristics  in  the  districts,  but  to  varying  physicians’  interpretations  of  histones. 

Recently,  Ziegler  addressed  two  other  problems  reictid  to  migraine  in  particular 
and  to  headache  in  general:  1)  the  accuracy  of  diagnosing  an  individual  -attack  and;  21  the 
accuracy  with  which  a  eprson  can  be  identified  as  having  a  disease  entity. He 
ttieiitiuns  that  the  nevirologicai  symptoms  and  temporal  profile  of  a  classic  migrain"' 
attack  arc  relatively  easy  to  <Setermine  from  the  history.  However,  criteria  fc-r  the 


common  migraine  episode  are  less  specific  since  there  is  a  great  deal  of  variation  in  the 
location  of  the  headache  and  associated  symptoms  during  indivr.dual  attacks  in  the  same 
person.  He  also  laises  the  as  yet  unai.jwered  question  as  to  the  occurrence  of  several 
types  of  headache  in  the  same  individual.  That  is,  how  many  people  with  common 
migraine  may  also  have  one,  two,  three  or  more  attacks  of  classic  migraine  or  muscle 
contraction  headaches?  If  they  do  have  different  forms  of  headache  is  there  a  common 
mechanism  or  different  raechan.jms?  These  questions  can  be  answered  only  by  future 
physiological  and  biochemical  investigations. 

Because  of  these  problems  with  the  headache  classification  guidelines,  the  r'AA 
should  place  more  emphasis  on  determining  the  frequency  and  severity  of  headaches  and 
the  presence  of  neurological  deficits,  rather  than  on  definitive  diagnoses,  which  is  a  more 
holistic  approach  to  the  problem. 

Minimum  criteria  for  diagnosis 

Because  headache  is  such  a  common  complaint,  it  is  difficult  to  establish  minimal 
criteria  for  diagnosis.  Since  many  people  with  recurrent  headaches  never  consult  a 
physician,  the  emphasis  should  be  placed  on  ancillary  information  that  may  be  helpful  in 
identifying  the  headache  victim  or  potential  victim:  1)  history  of  recurrent  beaches  in 
childhood;  Z)  strong  family  history  of  headaches,  parficulaidy  "migraine;''  3)  history  of 
transient  visual  or  neurological  symptoms;  4/  consultation(s)  with  a  physician  because  of 
headaches;  5)  a  history  of  frequent  use  of  over-the-counter  drugs;  6)  absenteeism  from 
work;  and  7)  chcinge  in  personality  or  work  performance. 

Childliood  headaches 

Recurrent  headaches  in  children  are  not  uncommon.  Sillanpaa  reported  a  6% 
incidence  of  headaches  occurring  at  least  once  or  more  per  month  in  children  7  years  of 
age.  Tne  greatest  percentage  of  headaches  in  children  are  either  muscle  contraction 
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or  migraine.  The  prevalence  of  the  latter  is  estimated  to  be  approximately  4%  in 
children  between  7  and  15  years  of  age.^^ 

It  nas  been  reported  that  common  migraine  is  more  frequent  in  children  thcin  is 
classic  migraine.  However,  Hockaday  reported  a  59%  incidence  of  the  latter  in  his  122 
childhood  migraneurs.^^  Basilsu:  artery  and  acute  confusional  migraine  are  more  common 
in  children  and  adolescents  that  in  the  adult.  In  addition,  the  migrciine  syndrome 
precipitated  by  minor  head  injuries  is  more  common  in  chidlren  (see  section  on  head 
trauma).  A  history  of  migraine  is  found  in  73%  of  mothers  and  21%  of  fathers  of  children 
with  this  disorder. 

The  incidence  of  abnormal  EEGs  is  higher  in  children  than  adults  with  migraine. 
Although  most  of  the  abncrmalties  are  non-specific,  consisting  of  diffuse  slow-wave 
patterns,  17  of  the  64  children  with  migraine  studied  bv  Prensky  and  Sommer  showed 
spike  or  spike  and  wave  paroxysms.  In  a  follow-up  period  ranging  from  three  to  nine 
years,  seven  of  these  cliildren  had  no  personal  or  family  history  of  epilepsy. 

The  relationship  betv/een  migraine  and  epilepsy  remains  controversial.  Some 
studies  indicate  an  increased  incidence  of  seizures  in  persons  with  migraine  cis  well  as 
family  members,  while  others  do  not.^^  The  frequency  of  reported  seizures  in  migraine 
has  vai'ied  between  one  percent  and  25%,  Recently,  Seshia  et  al  reported  seizures 
occurring  in  54  of  240  children,  with  migraine.  Nineteen  of  the  54  experienced  partial, 
compflx  seizures  not  related  to  a  migraine  attack. Therefore,  it  appears  that  children 
with  migraine  are  predisposed  to  seizures.  These  may  occur  independent  of  a  migraine 
attack  or  during  one.  However,  the  relationship  between  migraine  and  seizures  is  still 
controversial. 

The  prognosis  for  childhood  migraine  is  generally  favorable.  Approximately  one 
third  become  symptom-free  by  puberty,  and  one  third  remain  unchanged.  However,  not 
uncommon  is  the  person  with  childhood  migraine  who  undergoes  a  remission  during  the 
teenage  years,  and  experiences  a  relapse  in  eeurly  adulthood. 
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Studies  on  the  prognosis  of  muscle  contraction  headaches  in  children  that  cu^e 
severe  or  frequent  enough  to  warrant  medical  attention  are  lacking.  However,  one  would 
suspect  that  these  would  likely  continue  into  adulthood  because  of  the  probability  of 
persistence  of  the  psychogenic  determinants  of  these  headaches. 

Aero  medical  disposition 

An  applicant  with  a  childhood  history  of  migraine  is  qualified  for  certification 
unless:  1)  the  migraine  was  associated  with  epilepsy;  2)  the  candidate  has  been  left  with 
a  residual  neurological  deficit  (complicated  migraine),  such  as  a  persistent  visual  or 
motor  deficit,  which  by  itself  is  disqualifying;  3)  the  candidate  is  taking  antimigrainous 
prophlactic  medication;  or  4)  the  last  attack  of  classic  or  complicated  migraine  occurred 
within  5  years  prior  to  application.  Candidates  with  a  pcist  history  of  childhood  migraine 
who  are  certified  should  be  evaluated  on  a  periodic  basis  in  order  to  check  for 
recurrence. 

An  applicant  with  a  childhood  history  of  other  types  of  headaches,  particuleu-ly 
muscle  contraction  headaches,  may  be  certified  if:  1)  there  is  no  psychiatric 

contraindication;  2)  the  candidate  is  not  taking  prophylactic  drugs;  and  3)  if  the 
headaches  persist,  they  are  infrequent  and  not  severe. 

The  migraine  complex  in  adults 
Introduction 

The  prevalence  of  migraine  is  approximately  9%  for  males  and  16%  for  females. 
Because  of  problems  with  definition,  these  percentages  may  be  somewhat  high.  Migraine 
is  generally  considered  a  hereditary  disorder,  although  the  mode  of  inheritance  has  not 
been  clarified.  Forty-six  percent  of  raigraineurs  have  a  positive  family  history  of  the 
disorder  in  either  parents  or  siblings.  When  grandparents  are  included,  the  percentage 
raises  to  55%.  The  familial  association  is  higher  for  children  with  migraine  tiian  for 
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adults.  Ninety  percent  of  persons  with  migraine  suffer  the  first  attack  before  the  age  of 
40  years,  and  Z0%  have  thir  first  attack  in  the  first  decade  of  life.  A  number  of 
precipitants  to  attacks  have  been  identified,  including  foods,  stress,  hormonal  changes, 
oral  contraceptives,  and  bright  lights.  Drugs  such  as  reserpine  and  vasodilators  may  also 
precipitate  attacks  in  an  already  migrainous  person.  However,  most  of  the  time  attacks 
occur  without  identificable  predipitants. 

The  definitions  of  the  vai’ious  forms  of  migraine  (common,  classi”,  cluster)  are 
contained  in  the  AMA's  1979  report  to  the  FAA.  The  term,  complicated  migraine,  has 
crept  into  the  literature  and  has  caused  some  confusion.  Selby  uses  it  to  describe  a  rare 
migraine  variant  in  which  visual  or  focal  neuological  deficits  outlast  the  headache  and 
may  even  become  permanent.^  Others  use  it  to  refer  to  migraine  with  dramatic 
neurological  deficts,  and  as  such,  the  term  overlaps  with  classic  migraine.  Persons  with 
persistent  defict  of  vision,  ophthalmoplegia,  hemiplegia,  and  acute  confusional 
(dysphrenic)  migraine  are  included  in  Selby’s  complicated  migraine  syndrome.  Persistent 
neurological  deficits  have  been  reported  in  migraine,  usually  in  the  older  age  group. 

Because  of  the  high  prevalence  rate  of  migraine  in  the  general  population,  and  the 
varying  presentation  of  attacks  in  the  same  individual,  cUid  among  other  migraneurs,  it  is 
difficult  to  establish  guidelines  that  would  allow  migraineurs  to  pilot  aircraft,  yet  not 
unduly  compromise  flight  safety.  For  aeromedical  purposes,  it  is  best  to  consider  all 
types  of  migraine  as  one  entity,  and  base  certification  on  the  frequency  and  severity  of 
attacks,  and  associated  neurological  deficitis,  rather  than  on  specific  diagnoses. 

Frequency  and  severity 

The  frequency  of  attacks  is  extremely  variable  from  one  migraineur  to  another. 
There  are  no  recent  data  that  address  this  issue.  Selby^  states  that  50%  of  individuals 
with  common  migraine  will  experience  one  to  four  headaches  per  month,  lO/b  to  15'/b  of 
these  people  will  experience  less  than  12  attacks  per  year,  and  30%  to  50®b  will 
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experience  episodes  as  frequently  as  three  times  per  week.  With  classic  migraine  the 
attack  rate  is  much  lower,  usually  less  than  10  episodes  per  year.  Some  persons  may 
experience  only  one  to  three  episodes  per  year  and  is  not  uncommon  for  symptom-free 
periods  longer  than  one  year  to  be  reported.  Data  on  the  frequency  of  attacks  in  persons 
with  complicated  migraine  are  not  available. 

The  severity  of  an  attack  also  varies  within  the  same  person.  Over  sixty  percent 
of  individuals  with  common  migraine  will  be  pain  free  in  less  than  24  hours,  16%  within 
48  hours,  and  in  the  remauning  the  headache  can  persist  for  longer  than  48  hours.  With 
classic  migraine  the  headache  rarely  exceed  8  to  12  hours.  Assessment  of  severity  can 
be  difficult  since  interpretation  and  reaction  to  pain  are  extremely  variable. 

In  assessing  the  severity  of  migraine  attacks,  the  physician  should  be  mindful  of 
and  obtain  information  about  the  following:  1)  migraines  are  more  severe  in  women;  2) 
migraines  are  more  severe  at  onset  of  sleep;  3)  the  intensity  and  frequency  may  be 
inferred  frcm  the  number  and  amount  of  drugs  used  to  obtain  relief;  4)  the  intensity  and 
frequency  may  be  inferred  from  sick  leave  and  absenteeism;  5)  there  may  be  associated, 
nonfocal,  neurological  symptoms  such  as  nausea,  vomiting,  and  lightheadness;  6)  there 
may  be  increased  sensitivity  to  light,  noises  and  odors;  7)  there  may  be  problems  with 
concentration,  slowness  of  thought  processes,  and  other  problems  with  cognition;  and  8) 
there  may  be  prolonged  and  disabling  postheadache  malaise. 

Associated  neurological  deficits 

The  following  major  focal  neurological  deficits  are  associated  with  migraine 
(classic  or  complicated):  1)  visual;  2)  motor,  sensory,  language  disorders;  3)  vertigo;  4) 
syncope;  and  5)  acute  confusional  states. 

Visual 

Visual  disturbances  ai‘e  the  most  frequent  neurological  problems  that  occur  with 
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classic  migraine.  Also  during  the  course  of  common  migraine,  a  person  may  experience 
occasional  episodes  of  visual  disturbances.  This  fact  has  raised  the  question  that  all 
migraine  may  be  one  entity.^ 

The  visual  symptoms  may  also  occur  independent  of  a  headache,  which  is  called 
migraine  equivalent.  The  visual  symptoms  with  migraine  usually  include  positive  or 
negative  scotomata,  visual  field  defects,  and  amaurosis  from  retinal  migraine.  Visual 
hallucinations,  illusions  and  disorders  or  cortical  visual  function  have  been  occasionally 
described. 

The  attacks  are  generally  not  stereotyped.  The  visual  aura  prodrome  (aura) 

usually  lasts  ten  to  30  mintues  2md  is  followed  by  the  migraine  headache.  On  occasion 

visual  symptoms  persist  into  the  headache  phase.  The  visual  deficits  may  be 
19 

permanent. 

A  rare  visual  accompaniment  of  migraine  is  involvement  of  the  extraocular 
nerves.  Most  common  is  involvement  of  the  3rd  nerve,  then  the  6th.  «ujd  finally  the  4th 
nerve.  The  headache  usually  develops  first  and  the  extraocular  movement  deficit  usually 
lasts  for  I  to  4  weeks  thereafter.  Therefore,  this  type  of  migraine  is  cl^^ssified  as 
complicated. 

Sensory,  motor  and  language  symptoms 

Focal  sensory,  motor  and  language  symptoms  can  occur  either  during  the 
prodromal  period,  during  the  headache,  or  after  the  headache  has  dissipated.  Sensory 
symptoms  occur  in  approximately  50%  of  people  with  migraine.  They  usually  begin 
unilaterally  in  a  hand  and  progress  to  involve  the  entire  arm  and  face  (cheiro-oral 
migraine).  When  severe,  function  of  the  extremity  can  be  impaired. 

Focal  motor  deficits  during  the  prodrome  are  less  frequent  and  severe,  although  if 
the  prodromal  period  is  prolonged,  profound  weakness  .may  occur.  Dysphasic  and 
dysarthric  symptoms  may  also  occur  during  the  prodrome. 
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Focal  sensory,  motor  or  language  deficits  that  persist  after  the  headache  has 
abated  are  classified  in  the  category  of  complicated  migraine.  Sporadic  or  familial 
hemiplegic  migraine  has  received  the  most  attention.  Although  rare,  the  impairment  it 
causes  can  be  devastating.  The  paresis  CcUi  shift  from  side  to  side  in  different  attacks. 
Although  it  may  be  a  single  event,  it  usually  recurs.  Persons  with  this  disorder  have  a 
history  of  common  migraine.  It  is  more  frequent  in  children  and  adolescents. 

Vertigo 

True  vertigo  occurs  in  approximately  10%  of  migrainous  persons  during  the 
prodromal  phase.  It  usually  lasts  less  than  15  minutes.  It  may  be  the  only  aura,  or  it  may 
be  associated  with  the  other  neurological  symptoms,  particularly  those  caused  by  the 
brain  stem  ischemia,  of  basilar  artery  migraine.  This  form  of  migraine  is  more  frequent 
in  children  and  adolescents.  Unlike  hemiplegic  migraine,  the  symptoms  clear  before  the 
headache  begins.  Drop  attacks  in  migraine  have  been  attributed  to  this  form  of 
migraine. 

Syncope 

Although  loss  of  consciousness  can  occur  in  basilar  artery  migraine,  it  is  usally 
independent  of  this  disorder.  Females  are  more  predisposed  than  males,  ^t  occurs  most 
often  in  the  headache  phase.  The  exact  incidence  is  not  known. 

Migraine  equivalents 

Auras  not  followed  by  headache  are  referred  to  as  migraine  equivalent.  These 
occur  primarily  in  classic  and  less  frequently  in  common  migraines.  The  symptoms  are 
most  often  visual  or  vertiginous.  Transient  disturbances  of  motor,  sensory  or  speech 
functions  are  less  common  and  should  alert  the  physicitin  to  other  causes. 

As  people  age,  the  auras  of  migraine,  particularly  visual  auras,  may  persist 
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without  headaches.  Middle  aged  women  with  recurrent,  short,  vertiginous  episodes  may 
have  a  history  of  past  migraine  attacks.  Migraine  equivalent  s  are  infrequent  but  they 
may  be  confused  with  cerebral  vascular  disease. 

Mitral  valve  prolapse 

Mitral  valve  prolapse  has  been  reported  in  approximately  21%  of  persons  with 
vascular  headaches,  which  is  significantly  higher  than  its  occurrence  in  the  general 
population. 

MRI  or  CT  scans 

Selby  suc'marizes  the  results  of  investigations  on  the  CT  evaluations  of 
migraineurs  during  an  acute  attack  as  well  as  during  asymptomatic  periods.  Most  of  the 
studies  were  on  selected  groups  of  individuals,  usually  those  suffering  from  severe 
migraine.  Therefore,  the  true  incidence  of  CT  abnormalities  in  the  general  migraine 
population  is  unknown.  The  CT  findings  that  have  been  reported  are  mild  cerebral  edema 
during  acute  attacks,  cerebral  infarction,  and  focal  or  generalized  cerebral  atrophy.  In 
some  cases  the  radiographic  signs  of  infarction  did  not  correlate  with  the  symptoms, 
most  likely  indicating  a  previous  event. 

CT  scans  are  not  routinely  performed  in  a  raigraineur  unless  the  physician  suspect? 
another  cause  for  the  person's  headaches.  In  the  event  that  one  of  the  aforementioned 
abnormalities  is  noted  and  the  subject  otherwise  satisfied  the  criteria  for  certification,  a 
complete  neurological  evalution  should  be  performed. 

Drug  treatment  of  migraine 

In  Table  I  and  n  are  listed  the  drugs  most  often  used  in  the  treatment  of  acute 
attacks,  as  well  as  prophylaxis,  of  migraine.  Recent  reports  indicate  that  calcium- 
channel  blockers  such  as  verapamil  may  be  beneficial. 
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TABLE  2.  Drugs  for  prophylactic  treatment  of  migraine  headache 


Drug 


Dosage 


Those  acting  as  competitive  serotonin  inhib¬ 
itors  by  simulating  action  of  serotonin  on 
receptor  sites 

Methysergide  maleate  (Sansert) 
Cyproheptadine  (Pehactin) 

Those  producing  vasoconstriction,  sedation; 
antispasmodic 

Ergotamine,  phenobarbitai,  and  bella¬ 
donna 
Bellergal 
Bellorgal-S 

Those  preventing  vasodilatation  by  blocking 
beta-adrenergic  receptors  on  blood  ves¬ 
sels 

Propranolol  hydrochloride  (Inderal) 

Those  inhibiting  uptake  of  norepinephrine 
and  serotonin,  including  tricyclic  depres¬ 
sants 

Imip^amine  hydfOcWorida  fTofranil) 
Amitriptyfine  hydrochloride  (Elavif) 

Those  havmg  a  stimulating  effect  on  a/teriaJ 
alpha  receptors 
□orudine  (Catapres) 


Miscellaneous  group 
Tranquilizers 
Sedatives 
Muscle  relaxants 
Hepann 

Lithiijm  cartxjnate 

Levodopa 

Bromocnptine 

Indomethactn 

Prednisone 

Estrogens 

Serotonin  precursors 
Papavenne  hydrochlonde 
Anticonvulsants 


2  mg  t.i.d. 

4-16  mg  daily  as  tolerated 


1  tablet  q.i.d. 
1  tablet  b.i.d. 


40-120  mg  daily  in  divided 
doses 


(50-150  rng  in  divided  doses) 
(or  once  daily  at  bedtime) 


0.1  mg  b.i.d,  or  t.i.d.  (dosage 
may  be  increased  gradually 
by  increments  of  0. 1  mg) 


source:  REF  22 
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With  the  exception  of  mild,  non-n^xcotic  analegesics,  the  drugs  for  the  treatment 
and  prevention  of  migraine  are  disqualii/ing  for  flying. 

Aeromedical  disposition 

It  i-s  extremely  difficult  to  esttb.'>'ih  strict  medical  certification  criteria  for  a 
neurological  condition  so  common  and  varied  as  migraine.  The  data  presented  in  this 
section  have  come  from  investigations  that  have  relied  on  historical  information.  There 
are  no  recent  studies  on  the  natural  history  of  this  disease  that  can  be  used  for 
aeromedical  disposition.  Until  such  time  when  biological  or  physiological  markers  are 
discovered  that  will  allow  us  to  predict  with  greater  accuracy  the  natural  history  of  this 
malady,  we  will  have  to  rely  on  these  data,  imperfect  as  they  may  be.  With  this  in  mind, 
we  propose  the  following  guidelines; 

Acute  migraine:  An  airman  with  an  acute  migraine  attack  should  not  be  allowed 
to  engage  in  airman's  duties  until  he  or  she  has  recovered  completely  and  has  been 
granted  clearance  by  a  physician. 

Recurrent  headaches  without  focal  neurologciaJ  deficits  (common  migraine): 
Applicants  with  a  history  of  more  than  four  to  six  severe  headaches  per  year  should  oe 
disqualified.  This  is  an  artibtrary  figure.  There  may  be  persons  with  more  frequent  but 
less  disabling  headaches  who,  after  neurological  evolution,  may  be  granted  a  certificate 
(an  example  of  this  exception  is  a  woman  with  menstrual  migraine).  Candidates  using 
any  of  the  drugs  listed  in  Table  n  prophylaclically  should  be  permanently  dbqualified. 

Focal  neurological  deficits;  Candidates  with  a  history  of  any  focal  signs  or 
symptoms  should  be  disqualified  permmiently  from  flying.  This  includes  symptoms  that 
occur  prior  to  or  during  the  headache,  or  persist  afterward.  A  possible  exception  to  this 
would  be  applicants  who  only  rarely  experience  (perhaps  once  every  2  years)  classic 
visual  prodroraata.  These  candidates  must  receive  neurological  clearance  before 
certification.  This  also  applies  to  applicants  who  suffer  from  nondisqualifying  common 
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migraine  who,  on  rare  occasions,  have  focal  symptoms. 

Candidates  with  a  history  of  vertigo  or  syncope  with  attacks  of  migraine  should  be 
disqualified  permanently,  unless  these  sympotms  are  extremely  infrequent.  Candidates 
with  a  history  of  acute  confusional  or  vertebral-basilar  artery  migraine  should  be 
permanently  disqualified.  Candidates  with  a  history  of  seizui-e  activity  associated  with  a 
migraine  episode  or  occurring  at  any  other  time  should  be  permanently  disqualified  (see 
section  on  epilepsy). 

Persons  with  migraine  who  otherwise  satisfy  the  neurological  criteria  and  have 
mitral  valve  prolapse  should  satisfy  the  cardiovascular  criteria  for  this  entity. 
Candidates  with  migraines  and  abnormal  CT  scans  who  otherwise  satisfy  the  neurological 
criteria  should  receive  clearance  from  a  neurologist  before  certification.  Finally, 
candidates  with  a  diagnosis  of  migraine  equivalent  should  be  disqualified  permanently 
unless  their  episodes  are  extremely  rare. 

Cluster  headaches 

Cluster  headaches  occur  predominantly  in  men.  Mean  age  of  onset  is  about  ^0 
years.  The  prevalence  rate  has  been  estimated  to  be  0.45%  for  males  and  .08%  for 
females.  The  signs  and  symptoms  are  shown  in  Table  IH. 

Despite  their  short  duration,  cluster  headaches  are  perhaps  the  most  severe  and 
disabling.  Several  attacks  may  occur  in  a  hour  period  and  not  infrequently  they  may 
awaken  the  individual  from  sou.''d  sleep.  In  remission  periods,  which  may  last  cnc  year  or 
longer,  the  individual  is  entirely  normal.  Some  perosns  will  not  experience  remissions 
.tnd  suffer  from  cluster  headaches  almost  daily  (chronic  migrainous  neuralgia).  This 
condition  has  been  treated  with  retrogasserian  injection  of  alcohol. 

Persons  with  clusters  may  also  experience  typical  migraine  attacks.  An  increased 
incidence  of  peptic  ulcer  disease  has  been  reported  and  it  has  been  suggested  that 
coronary  artery  disease  may  also  be  more  prevalent  in  persons  with  this  disease. 
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TABLE  III 

PROFILE  OF  CLUSTER  HEADACHE  ATTACK 


Clu'lfr  pcrtodi 
ftfr'iiision  penodj 
AtijvWj 

Krwjufncv 

Duration 

Location 

Sf'.cntx 

Character 

\»>ociatf<i  ivmptomj 


6-12  weeks* 

12  monuSs* 

diss* 

•♦5  minutes* 
L'mUleraJ 
OculotrmpoiaJ 
Etcnicuting 
Bc>nng.  nonlhrobbrng 
L'niUterai 
Lacnmation 
Rhmonhea 
Partial  Homer's 


The  treatment  modalities  both  for  the  acute  phase  as  well  as  for  prophylaxis  are 
similar  to  those  for  migraine.  A  short  course  of  prednisone  is  today  the  most  popular 
treatment  regimen.  Recently,  an  association  between  cluster  headache  and  herpes 
simplex  has  been  postulated.^"^  In  all  likelihood,  acyclovir  will  be  used  in  the  future  to 
manage  these  attacks. 

A  more  clironic  variant  of  ciiister  headache  is  chronic  migrainous  neuralgia,  which 
is  severely  debilitating.  The  surgical  treatment  of  this  condition  has  recently  been 
described. 

Aeromedical  disposition 

For  persons  with  attacks  of  cluster  headaches  that  occur  less  frequently  than  one 
per  year:  Candidates  with  a  history  of  cluster  headaches  should  not  engage  in  aviation 
activities  during  the  headache  period.  They  may  return  to  flying  during  the  cluster-free 
period  provided  they  are  not  taking  prophylactic  medication. 

Candidates  with  more  frequent  cluster  periods  should  be  disqualified 
permanently.  Applicants  with  chronic  migrainous  neuralgia  should  be  disqualified 
jwrmanently  (rom  flying.  If  they  are  treated  surgically,  they  must  be  symptom-free  for 
a  period  of  one  year  before  they  may  be  considered  for  certification.  A  neurological 
consuilatiosi  is  required. 


Muscle  contraction  headaches 

This  IS  the  most  common  cause  of  recurrent  and  chronic  headaches.  Most  people 
experience  salrequenl  muscle  contraction  headaches,  which  are  self-ltmiled  and  not 
severe.  The  most  frequent  cause  of  recurrent  or  chronic  muscle  contraction  headaches  is 
rn«'ntai  problems,  parlu  alarly  depression,  which  is  thought  to  be  the  cause  of  headaches 
in  of  cases.*"  The  headache  is  located  at  points  of  inserticn  around  the  he.rd. 

partu  jlarly  -’.t  the  mastoid  line,  superior  insertion  of  the  temporahs,  and  aK'n.c  the 
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eyebrows.^"^ 

The  most  reliable  historical  features  of  this  type  of  headache  are:  1)  a  sensation 
of  pressure  or  tightness  with  pain,  which  is  worse  in  the  posterior  head  and  neck  region; 
Z)  pain  that  increases  as  the  day  progresses;  and  3)  a  preheadache  history  of  anxiety  or 
tension.  Nausea  and  vomiting  may  accompany  the  headache.  Muscle  contraction 
headaches  can  occur  in  persons  with  migraine.  In  Kudrow's  study, (Table  IV)  persons 
with  subacute  or  chronic  muscle  contraction  headaches  often  had  a  positive  history  of 
migraine.  Persons  with  chronic  muscle  contraction  headaches  present  many  problems  in 
pain  management  and  their  rehabilitation  is  not  very  satisfactoiy. 

Cn  occasion,  headaches  resembling  the  m'oscle  contraction  type  may  be  caused  by 
disease  of  ihe  cervical  spine  and  contiguous  structures,  as  well  as  intracranial  neoplastic, 
developmental  and  inflammatory  diseases.  These  can  be  ruled  out  by  appropriate 
neurological  studies,  including  radiographs  and  CSF  analysis. 

Aero  medical  disposition 

The  major  aeromedical  problems  are  determining  the  frequency  and  severity  of 
the  headaches,  ruling  out  organic  causes,  identifying  predisposing  psychiatric  conditions, 
and  determining  if  the  candidate  is  abusing  medication.  Airmen  with  infrequent,  acute, 
severe  muscle  contraction  headaches  should  not  engage  in  aviation  activities  during  the 
acute  attack.  Airmen  with  recurrent  muscle  contraction  headches  should  not  be 
certified  if  they  occur  more  than  once  every  one  lo  two  months  (this  is  an  ai’bitrary 
figure)  and  are  severe.  Certification  of  these  airman  is  dependent  on  a  normal 
neurological  examination,  no  evidence  of  a  disqualifying  psychiatric  condition,  and  no 
evidence  of  chronic  drug  abuse.  Airmen  with  chronic  muscle  contraction  headaches 
should  be  disqualified  permanently. 


TABLE  IV 

CHARACTERISTICS  OF  SCALP  MUSCLE  CONTRACTION  HEADACHE 


Scalp  muscle  contraction  headache 


Features 

Acuto® 

Subacute® 

'hronic 

Frequency 

Occasional 

2-4/Wk 

Daily 

Duration 

Hours 

1  Day 

Constant 

Intensity 

Dull 

Dull 

Dull 

Location 

General 

Front-occ 

Front-occ 

Laterality 

Bilateral 

Bilateral 

Bilateral 

Assoc-ated  symptoms 

None 

None 

None 

Migraine  status 

Negative 

Positive 

Positi''S 

Analgesic  use 
Response  to 

Occasional 

Often 

Excessive 

Analgesics 

Excellent 

Fair 

Poor 

Amitnptyline 

— 

Excellent 

Good 

“  Data  obtained  from  general  medical  population. 
®  Data  obtainG<l  *rom  headache  clinic  population. 


source:  REF  28 


Acute  headaches  simulating  structural  CNS  disease 

From  time  to  time  the  FAA  will  encounter  a  Ccindidate  with  a  history  of  acute 

headaches  related  to  a  specific  event,  particularly  exertion.  These  headaches  are  severe, 

but  brief.  Because  of  these  features,  they  suggest  the  presence  of  neurologiccii  disease, 

such  as  a  subarachnoid  hemorrhage,  or  disease  causing  increased  intracranial  pressure, 

lihe  brain  tumors.  They  are  more  frequent  in  males  and  in  persons  over  40  years  of  age. 

Exertioncil  headaches  have  been  subdivided  by  Diamond  and  Medina  into  three  categories 

based  upon  activity:  1)  those  activities  that  increase  intrathoracic  pressure,  such  as 

coughing,  defacating,  and  lifting;  2)  those  activities  that  raise  blood  pressure,  such  as 

orgasm  and  excessive  exercise,  and;  3)  those  activities  that  cause  traction  of  intracranial 

structures,  such  as  jumping  and  head  rotation.^^ 

In  addition  to  the  short  duration  headaches,  a  prolonged  benign  exertional 

headache  has  been  recently  described  by  Diamond  and  Medina.  The  mean  duration  of  this 

type  of  headache  is  approximately  four  hours.  Exertional  headaches  frequently  occur  in 

persons  with  migraine  and  cluster  headaches. 

The  prevalence  of  associated  neurological  disease  varies  according  to  the  type  of 

exertionail  headache.  With  cough  headache,  6  of  27  persons  had  organic  disease.  Of  the 

21  persons  with  neurological  disease,  more  than  one  half  experienced  improvement  while 
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in  the  remaining  cases,  the  symptoms  persisted. 

In  Rooke's  study  of  103  patients  with  exertional  headaches,  10  subsequently 
developed  anomalies  the  posterior  fossa,  such  as  an  Arnold-Chiari  malformation.  This 
study  was  performed  in  the  pre-CT  seem  era.  Therefore,  the  prevalence  of  structural 
neurological  disease  associated  with  exertional  headaches  may  be  higher.  The  natural 
history  of  exertional  headaches  is  not  known.^^ 

Migraine  may  occur  with  acute  effort,  particularly  at  high  altitudes.  Vascular 
headaches  in  untrained  athletes  are  not  uncommon.  Persons  with  exertional  headaches 
may  also  suff  r  from  underlying  endocrinologic  disease,  such  as  a  pheochromocytoma. 


The  initial  coital-induced  headache  simulates  a  spontaneous  subarachnoid 
hemorrhage  because  of  its  explosive  nature.  However,  it  is  of  short  duration  and  not 
associated  with  vomiting,  and  the  individual  recovers  without  residua.  It  is  extremely 
variable  in  frequency  and  runs  a  benign  course. 

Aeromedical  disposition 

Candidates  with  exertional  headaches  may  be  certified  provided  that:  1)  CNS 
disease  has  been  ruled  out  (a  neurological  consutation  cind  CT  scan  or  MRI  scan  of  the 
head  must  be  obtained);  2)  there  is  no  associated  disqualifying  medical  condition,  such  eis 
hypertension  or  pheochromocytoma;  3)  if  the  candidate  also  has  migrciine,  he  or  she 
should  satisfy  the  criteria  for  that  entity;  cind  4)  the  attacks  of  acute  headaches  are 
infrequent  and  would  not  jeopardiaze  flight  safety. 

Drug  abuse  and  headaches 

One  of  the  more  challenging  areromedical  problems  is  the  identification  of  the 
airmen  who  resorts  to  the  daily  or  frequent  use  of  over-the-counter  or  prescribed 
analgesics  to  control  headaches.  Detecting  these  individuals  is  not  easy,  particularly  in 
the  early  stages  of  abuse.  Usually  they  first  seek  medical  help  when  their  pain  has 
become  refractory  to  drugs  and  side  effects  have  occurred.  .At  this  point  treatment  and 
management  become  exceedingly  difficult.  It  is  estimated  that  approximately  jO^o  of 

persons  who  are  referred  to  a  headache  clinic  have  chronically  overindulged  in  various 

32 

types  of  pain  relieving  drugs. 

Obtaining  an  accurate  history  of  abuse  is  very  difficut.  This  is  probably  more  of  a 
problem  in  aviation,  since  detection  usually  means  suspension  from  flying  activities. 
That  a  pilot  is  abusing  drugs  may  only  be  discovered  when  a  complication  has  occurred, 
for  e.xampie,  a  gastrointestinal  hemorrhage  from  overuse  of  aspirin,  nephropathy  with 
phenacetin,  or  symptoms  of  withdrawal  from  barbiturate  preparations.  \  decrease  in 
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work  performance,  change  in  personality  and  increased  absenteeism  may  signify  a  drug 
abuse  problem.  In  some  cases,  concerned  family  members  or  fellow  aircrew  members 
may  report  the  problem  to  a  physician.  If  the  FA  A  suspects  a  drug  problem  in  the 
management  of  headaches,  appropriate  blood  and  urine  screens  should  be  obtained. 

In  Table  V  the  analgesics  used  by  200  patients  with  chronic  scalp  muscle 
contraction  headache  are  listed.  Thirty-eight  percent  of  these  patients  used  analgesics 
combined  with  sedatives,  tranquilizers  or  muscle  relaxants;  31.5%  used  analgesics- 
narcotic  combinations;  28%  used  mixed  or  single  antipyretic  analgesic  compounds,  and 
24%  used  propoxyphene  or  pentazocine  chronically.  Approximately  six  pills  were 
consumed  on  the  average  each  day. 

In  Table  VI  are  listed  the  most  common  non-prescribed  analgesics  that  persons 
may  take  for  chronic  headaches.  Table  Vn  contains  a  selected  list  of  the  most  commonly 
prescribed  analgesics. 

In  addition  to  acute  CNS  toxic  side  effects  that  are  dose  related,  central  nervous 
system  symptoms  such  as  mental  changes,  depression,  impairment  of  psychomotor 
performance,  decrev-ised  reaction  times,  and  sleep  disturbances  can  occur  with  chronic 
use.  Withdrawal  symptoms  usually  occur  with  both  barbiturate  and  nonbarbiturate 
sedatives.  One  of  the  more  commonly  prescribed  analgesics  for  headaches  is  Fiorinal^. 
Most  physicians  do  not  realize  that  it  contains  a  barbiturate  derivative.  Withdrawal 
symptoms  have  been  reported  in  persons  who  have  used  this  drug  for  6  months  to  2 
years.  Gaper  mentions  that  in  his  experience,  withdrawal  symptoms  may  follow  rapid 
discontinuance  of  chronically  administered  nonsedative  over-the  comiter  medicines. 

Two  other  medications  are  worthy  of  mention,  caffeine  and  ergot,  since  they  are 
frequently  used  in  the  management  of  headaches,  particularly  migraine.  Most  analgesic 
preparations  contain  caffeine  mainly  because  it  is  reported  to  enhance  analgesia, 
although  this  is  debatable.  The  caffeine  content  of  common  drugs  is  listed  in  Table  VIII. 
In  Tiible  IX  the  content  of  some  foods  is  listed. 
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table  V  Analgesics  used  by 200 patients  with  chn)fHc  scalp  muscle  contraction  headache^ 

Patient 


Analgesics 

distribution 

Class 

Generic 

N 

% 

Antipyretics  solely 

Aspirin,  acetaminophen,  or 

(single  or  combination) 

phenacetin 

56 

28.0 

Plus  sedative,  tranquilizer, 

Barbiturate,  meprobamate. 

or  muscle  relaxant 

orphenadrine,  etc. 

76 

38.0 

Plus  narcotic 

Codeine  oxycodone 

63 

31.5 

Plus  narcotic-antagonist 

Propoxyphene,  pentazocine 

48 

24.0 

Others 

37 

18.5 

« Based  on  1 -month  prestudy  record. 


source:  REF  28 
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TABLE  VI 


Composition  of  Selected  Sonprescription  Analgesics 


ACETWII- 


aspirin 

MCI 

NOPHEX 

MC- 

r\FFEL\E 

MC« 

OTHER 

Plain  aspirin 

300-323 

— 

Tylpnol 

— 

323 

— 

— 

Datril 

— 

325 

— 

— 

Excedrin  P.  M. 

— 

500 

Pvrilumine  maleale  ‘ 

Exc^drin  E.S. 

2S0 

250 

65 

— 

Bufferin 

324 

— 

— 

Buffers 

Empirin 

325 

— 

— 

— 

.\nacin 

400 

-  ■ 

32 

— 

Percogesic 

— 

325 

— 

Phenyltoloxamine  citrate,  -30 

Cope 

421 

- - 

32 

Buffers 

Vanquish 

227 

104 

37 

Buffers 

Midol 

454 

- - 

32.4 

Cinnamedrine.  14.9 

Sinus  drugs 

Simple 

analgesics 

— 

Decongestants  U  antihista¬ 
mines 

aource:  REF  32 


TABLE  VII  Composition  of  Selected  Prescription  Analgesics 

WMl. 


ACHAMl.  ASU: 

AiPIBIN  NOPHEN  PHE.NACE  CAFFEINE  WITH 

iMG  TtV.MO  MV.>  CODn\i: 


Fiorinal 

200 

— 

130 

4C 

Vej 

50  mg 

Empirin 

325 

- 

— 

Ye> 

Darv'on 

Compound 

227 

— 

167 

32 

No 

Propo*yphcnc.  65  mg 

Percodin 

224 

- 

160 

32 

No 

Oxycodone 

Percocef 

- 

325 

— 

So 

Oxvcodonr 

hxdrochloride 

Eseic 

— 

325 

- 

40 

No 

ButaJbttiaJ  50  mg 

Oialuc 

- 

300 

- 

— 

No 

AiobarbitaJ.  15  mg 

Synataos 

OK 

- 

— 

30 

No* 

PromeihiUlne 

hydrochlyndc* 

Micrainin 

323 

— 

— 

- 

No 

Mrprobimair.  200  mg 

•AvaiJibie  with  s^misynthetic  narcotic  anul^r:tic. 


source;  REF  32 


TABLE  VIII  Caffeine  Content  of  Common  Drugs 


URL'C 

■Vg 

DRIC 

•Wg 

A.P.C. 

12 

.Anacin 

32 

C4fer|{ot 

100 

Bromu5ellzer 

32 

Oarvon  Compound 

32 

Cope 

32 

Fiorina! 

40 

Midul 

32 

Migral 

50 

Vanquish 

60 

U'igraine 

100 

E.Tcedrin 

66 

Pre-Men* 

30 

source:  REF  32 


TABLE  U 

NOI.  Ri  K 


Ciiffeine  Content  of'  Food _ 


Krc'Vfd  i-tilffr  cup' 
liiiuni  colff^  ‘cupt 
Tej  .cup' 

DrCitfp'UKc'l  cutfK  cupi 
CuU  S  u£' 

C,\<coj  'cupl 
Choc^jlitc  liAT 


11)0-150 

-kS-lOO 

(jO-Tj 

1-i 

io-ei) 

«1-V5 

is 


source:  REF  32 


Caffeine,  although  a  stimulant,  has  been  reported  to  decrease  the  pain  of  migraine 
by  causing  constriction  of  the  extracranial  arteries,  eilthough  this  theory  has  not  been 
verified.  Some  persons  with  migraine  can  abort  a  headache  with  several  cups  of  coffee 
and  over-the-counter  medications,  which,  unknown  to  them,  also  contain  this  compound. 
If  they  use  caffeine  on  a  frequent  basis,  they  can  develop  symptoms  of  caffeinism,  which 
include  mood  disturbances  like  anxiety,  irritability,  agitation,  disorders  of  the  sleep 
cycle,  lighteadness,  palpitations,  and  gastroiraestinal  complaints.  Withdrawal  causes 
headaches,  malaise,  and  lethargy.  Caffeine  withdraw  headaches  can  also  occur  in 
subjects  who  are  heavy  coffee  drinkers  when  they  rather  abruptly  stop  their  intake,  or  in 
persons  who  abuse  ergot  compounds  containing  caffeine  (Cafergot^)  for  the  treatment  of 
migraine.  A  vicious  cycle  is  thus  established;  the  physician  is  confronted  with  not  only 
treating  the  migraine  headache,  but  also  the  headache  resulting  from  withdrawal  of 
medication. 

Ergotamine  is  one  of  the  more  useful  drugs  for  the  management  of  the  acute 
migrai^'!;  attack.  The  signs  and  symptoms  of  ergotism  ire  well  documented  and  include 
mental  changes,  seizures,  muscle  aches,  ophthalmological  complications,  brain  ischemia 
and  periperal  vasoconstriction  leading  to  ischemic  changes  in  the  heart  and  extremities, 
and  peripheral  neuropathy.  A  not  well-recognized  chronic  effect  is  the  ergot  headache,  a 
withdrawal  headache  that  develops  insidiously  in  individuals  who  not  only  use  large 
amounts  daily,  but  also  in  those  who  use  relatively  small  and  infrequent  doses,  such  as 
two  to  three  times  per  week.  Over  time,  they  become  more  dependent  on  the  medication 
and  require  increasing  amounts  to  control  the  headaches.  Finally,  the  other 
complications  of  ergotism  develop. 

There  are  no  ready  solutions  to  the  problem  of  drug  abuse  in  the  treatment  of 
chronic  headaches.  The  problem  of  detection  have  been  di-scussed.  Increase:!  emphasis 
on  pliysician  and  lay  person  education  is  needed. 
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Aeromedical  disposition 

Candidates  with  a  documented  history  of  drug  abuse  for  the  treatment  of 
headaches  are  permanently  disqualifed  from  flying  unless;  a)  the  cause  of  the  headache 
is  not  disqualifying;  b)  the  drug  abuse  problem  has  been  cured;  c)  no  permanent  medical 
or  neurological  residuads  from  the  drugs,  as  determined  by  a  thorough  examination 
Lnciuding  neuropsychological  studies,  are  found. 

Cranial  neuralgias 

Trigeminal  and  glossopharyngeal  neuralgias  are  the  two  most  frequently 
encountered  neuralgias  in  clinical  practice.  Although  greater  occipital  neuralgia  has 
been  considered  as  a  definite  entity,  its  has  been  refuted. 

Trigeminal  neuralgia  (tic  douloureu’s) 

Trigeminal  neuralgia  occurs  most  frequently  in  the  6th  and  7th  decades  of  life. 
Females  are  twice  more  likely  to  develop  this  than  males.  Familial  cases  have  been 
reported,  and  in  10%  of  these,  the  pain  is  bilateral.  The  pain  is  far  more  frequently 
unilateral  in  nonfamilial  cases.  The  cause  is  usually  idiopathic  in  the  older  age  groups. 
Recently,  Janetta  stated  that  the  most  frequent  cause  of  this  disease  is  vascular 
pulsatile  compression  of  the  trigeminal  nerve,  particularly  by  the  superior  cerebellar 
artery,  tlm  onset  of  the  classic  symptoms  of  trigeminal  neuralgia  in  the  younger  age 
group  should  alert  the  physician  to  other  causes,  such  as  multiple  sclerosis,  arteriovenous 
malformations  and  brain  tumors.  The  branches  of  the  5th  cranial  nerve  that  are  most 
frequently  involved  in  tlie  neuralgia  are  mandibular  and  tnaxillaxy  combined  S36®o), 
mandibular  alone  (2054),  all  tiirec  divisions  (16%),  maxillary  alone  (14  .  maxillary  and 

ojjJithalraic  (1 1.5%),  and  ophthalmic  alone  (3%).^"*  The  primary  pain  site  is  listed  in  Table 
X. 

The  pain  with  trigemipal  neuralgia  is  of  sliort  duration,  but  extremely  severe.  It 
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TABLE  X 


PRIMARY  PAIN  SITE  IN  TRIGEMINAL  NEURALCU* 


Sice 

No.  of  Cases 

Percent 

Supraorbital 

22 

5 

Infraorbital 

200 

46 

Inferior  dental 

57 

13 

Vj  other 

8 

2 

V2  other 

53 

12  ' 

V3  other 

35 

8 

Multiple 

63 

14 

Total 

438 

100 

*Vj  tndieac«s  fifth  nerve,  first  division;  V^,  fifth  nerve,  second  divisiot 
and  V3,  fifth  nerve,  third  division. 


source;  Ref  35 
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usually  occurs  in  runs  of  repetitive  attacks  over  a  period  of  minutes.  Most  often  it  is 
triggered  by  touching  the  involved  area  or  by  talking  and  eating.  In  the  beginning  the 
attacks  are  infrequent  with  long  periods  of  remission.  By  the  time  the  patient  const.  ;  a 
physician,  he  or  she  is  usually  functionally  disabled  by  the  pain.  Rarely  will  the  db  se 
run  a  benign  course.  Medical  treatment,  particularly  the  prophylactic  use-  of 
carbaniazapine  (Tegretol^)  is  very  helpful  in  the  early  course  of  the  disease.  Qih'  ags 
that  have  been  used  are  phenytoin  (Dilantin^)  and  baclofen.  Over  time,  the  .ivorable 
response  to  medication  decreases  in  25%  to  50%  of  patients,  and  surg.  al  relief  is 
required.  A  number  of  surgical  techniques  have  been  employed  ovet  the  years.  At  this 
time  percutaneous  radio-frequency  gangliolysis  of  the  gasserian  ganglion  and 
microvascular  decompression  of  the  trigeminal  root  are  the  tones  most  often  used.  With 
the  latter,  approximately  80%  of  patients  remain  pain  free  for  at  least  24  months.  With 
the  former  procedure,  69%  w/ere  asymptomatic  after  one  year;  however  after  5  years  this 
percentage  was  reduced  to  35%.^^  Postoperative  complicaiions  with  the  above 
procedures  occur  in  about  10%  of  patients. 

Aeromedjcai  disposition 

Candidates  with  a  history  of  trigeminal  neuralgia  should  be  psrroanently 
disqualified  from  flying  unless:  1)  the  disease  has  been  determined  to  be  benign,  that  is, 
only  rare  paroxyms  occur  that  are  not  incapacitating  aiid  that  do  not  require  prophylactic 
drugs  (or  management  (a  neurological  consultation  is  recommended).  Certified 
canutdates  should  be  followed  at  b-month  intervals;  ii)  if  surgical  procedures  are 
performed,  candidates  may  be  considered  for  certification  if  they  have  remained  pain 
free  off  prophylactic  medicines  for  a  minimum  of  six  months  after  recovery  from  tlie 
operation.  In  addition,  they  must  not  have  suffered  postoperative  comriicati 'ns,  which 
thems^'ives,  are  disqualifying- 


Glossopharyngeal  neuralgia 

This  conditon,  much  less  frequent  than  trigeminal  neuralgia,  begins  after  40  years 
of  age.  The  pain  characteristics  cuid  course  are  similar  to  those  with  trigeminal 
neuralgia.  Howver,  the  pain  is  located  in  the  tonsillar  area  and  base  of  the  tongue  with 
radiation  to  the  ear.  Swallowing  is  the  main  triggering  event.  This  form  of  neuralgia 
may  be  associated  with  cardiac  arrest  and  syncope.^^  The  cause  is  unkown. 
Carbanazapine  (Tesretol^)  or  phenytoin  (Dilatin^)  may  be  effective  in  preventing  the 
painful  paroxyms.  Several  surgical  procedures  have  been  tried;  however,  the  number  of 
cases  treated  is  limited.  Therefore,  there  are  insufficient  caia  on  long  term  followup. 

Aeromedical  disposition 

Candidates  with  a  history  of  glossopharyngeal  neuralgia  should  be  disqualified 
permanently  from  flying. 

Other  causes  for  headaches  and  face  pain 

There  are  other  causes  for  headaches  and  face  pain,  namely  intra-cuid  extracranial 
diseases  that  are  not  covered  in  this  section.  The  reader  is  referred  to  the  references 
listed  in  the  introductory  section  of  this  chapter  for  further  information.  Dispostion  is 
dependent  on  establishing  the  cause,  the  frequency  and  severity  of  pain,  the  use  of 
medications  and  reversibility  of  the  conditon  after  appropriate  medical  and/or  surgical 
treatment. 
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Special  Communication 


Classification 
of  Headache 

Ail  Hoc  Commiitee  on 
Cliissijication  of  Headache 

'  l  ie  TEHM  “HEADACHE"  c-oinmuiily  denotes 
i  •  ad  pain  from  l)ni\v  level  up.  Tliis  outline 
'll  ■  s  licadadics  somewhat  wore  broadly;  it  cos'ers  ^ 
I"  •  .  painbil  and  nonpuinfol  discomforts  of  the 
"  .1'  head,  including  the  face  and  upi>er  nucha. 

so  much  that  a  man  descrilies  as  headache 
i>'  '  !ie  any  abnormal  head  semsation,  it  is  essential, 

1 1 'I  proper  treatment,  to  determine  wliethcr  tlie 
t  "iilaint  is  actually  one  of  {lain. 

useful  scheme  for  the  classification  of  tlu.* 

'  :  ii'iies  of  headache  is  one  based  on  pain  median* 
Tlie  divisions  re'st  on  e.xiK'rimental  and  clinical 
''i!  i  together  with  reasonable  inference.  The  story 
•'  l.ir  from  complete;  yet  the  arrangement  cun 
•"  He  as  a  framework  for  diagnostic  CTitcria  for  the 
'•'  M'lr  clinical  tyiX'S  of  headache  and,  by  emphasis 
■">  liasic  mecluinisms,  it  offers  a  logical  ripprouch  to 
•  In-  planning  of  therapeutic  trials.  For  convehience, 
•>i»irt  and  simple  names  arc  suggenited  for  certain 
ai.ijor  entities  and  are  indicated  in  Ixildface  tytw. 

l-'.ssential  in  the  study  of  heudiichc,  in  most  in* 
I'liiees.  is  an  appraisal  of  its  close  link  to  the  (la* 
<><’nt's  situation.  activitk’S.  and  attitudes.  Some* 
tiiDcs  in  obvious  ways,  more  often  in  subtle  oik's, 
li<-a(lache  may  lie  the  priiK'itxil  manifestation  of 
'<  iiiporary  or  sustained  difficulties  in  life  adjust* 
iiK  lit.  These  relationships  are  notably  evident  in 
( 'iiMiiis  I  thriMigh  3. 

Tahiv  tpl  Cdulciils 

I.  V.iMiiiar  llraitaetii'  <•(  Mw.iiih'  T)iK' 

A.  MicraiiK’ 

H.  Miur.iiiii' 

C.  '■(Mnslcr" 

I).  "IIciiii|ilri!ic"  and  "()|ililli.ilnMitilvKiv”  Migraine 
K.  "LimiT-liair'  lleadacltf 


1 1««*  (.iMHMiftfsf  (-sHttfMMrtl  (if  AfiMihl  I*.  Ffirtlinflii  IditlfifittiiK 
11.  I'Milt'V,  lirlMi  li.  K.  KiHiSiir,  Atlriim  M. 

f|.«r4il4l  Witlll. 

f-rinH  liivlitMlt'  (»l  4<hI 

IbfiM-Mll.  M(l. 


2.  .Miisc'Ie*Contr.iction  Hvadiiche 

3.  Combined  Headaclie:  Vascular  and  Mnsele-Conirac* 
tinn. 

4.  Hcuduclie  of  Nasal  Vasomotnr  Iti'action 

5.  Headache  of  Delusional,  Cunversinn,  or  H>'piH  hoii<lri- 
acal  States. 

6.  Nonmiuralnrais  Vascular  Headaches 

7.  Traction  Headache 

8.  Hciulache  Due  to  Overt  Cranial  Iiiltammalinii 

9*13.  Headache  One  to  Disca.se  nf  Ocular,  .\nral.  Nasal  and 
Siniisid,  Dental,  or  Other  Cranial  nr  Neck  Stnictures. 

14.  Craniiil  Nenritidvs 

15.  Cranial  .Neuralgias 

Classification 

1.  Vascular  Headaches  of  Migraine  Tyi>e.— Recur* 
rent  attacks  of  headache,  widely  varied  in  intensity, 
freqnencs’,  and  duration.  The  attacks  arc  commonly 
unilateral  in  onset;  are  usually  iissociated  with 
annrc\i;i  and,  sometimes,  with  nausea  and  vomit* 
ing;  in  some  are  preceded  liy,  or  u.ssociated  with, 
conspicuous  sensory,  motor,  and  moo<l  disturbances; 
and  ;ire  often  familial. 

Evidence  supports  the  vicsv  that  cranial  arterial 
distention  and  dilatation  arc  import  mtly  impli¬ 
cated  in  the  ixiinfnl  phase  but  c-unsc  no  pennanent 
changes  in  the  involved  vessel.  Listed  Ik'Iiiw  are 
particular  varieties  of  Iieadache.  each  sharing  some, 
blit  not  necessiirily  all,  of  the  ulMive-mentioneO  feu* 
tiires; 

(A)  “Clauic’’  A//grri/ne.— Vusctilar  heatLicbe  with 
sharply  defined,  transient  visual,  and  other  sensory 
or  motor  prodromes  or  both. 

(K)  “Comnwir  A//grnf<ie.-* Vascular  headache 
wiihuiit  striking  prodromes  and  less  often  nnilater;il 
than  A  and  C.  Synonyms  arc:  “atypical  migraine" 
or  “sick"  iK'udache.  Cilling  attention  to  certain  re* 
lalion.shii>s  of  this  tyiie  of  he;iduche  to  environ* 
ment;il,  occiiixitionul,  menstniul,  or  other  variables 
are  such  terms  us:  “summer,”  “Momlay,”  “week* 
end,"  “rcla.xalion,”  "preinenstnial,"  and  “inenstruar 
iKiulache. 

(C)  “CluMcr"  ffemfr/c/ir.— Vascular  headache, 
predominantly  unilateral  on  the  same  side,  usually 
:issoeiatcd  with  flushing,  sweating,  rhinorrhe:i,  and 
iiKTcasi'd  lacrimation;  brief  in  diinition  ;md  iisiiulK' 
neeiirring  in  closely  ixicked  gninps  separ;itetl  In- 
long  remissions.  Identical  or  closely  allied  are: 
erytliropnisopalgia  (Bing);  ciliary  or  migrainous 
neuralgia  (Harris);  ers’tliromelalgia  of  the  head  or 
hi.sl.iniinie  cephalgia  (Horton);  and  [letrosal  neu¬ 
ralgia  (Gardner  et  al.). 

(D)  “//eMiip/eg/c"  A//gr«/»ie  ami  ''0]Uhahm>ftlt:- 
••ir  .l/igrrt/iic'.— V:i.seiil;ir  heailache  lealnri'il  by  sen¬ 
sors'  and  motor  phenomena  vvliicli  iiersi.st  during 
and  after  iIh*  headache. 

(/■•’)  "/.oif<'f-//«//"  //(’iir/oe/ie.— Ilead;iche  of  iv>s* 
sihiy  Viisciilur  meeliunisin,  centered  prim;irtly  in 
the  lower  face.  In  litis  group  there  m:ty  lx*  some 
iiislaiiees  of  “atypical  fueiai"  nenralgi;i,  splieno- 
puialine  ganglion  nenralgiu  (Shuler),  :nid  vidian 
nenr:ilgia  (Vail). 
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2.  Muscle-Contraction  Headache.— Ache  or  sensa¬ 
tions  of  tiglUncss,  pressure,  or  c-onstriction,  widely 
s.iricd  in  intensity,  frequency,  and  duration,  some¬ 
times  long-lasting,  and  commonly  suboccipital.  It 
is  associated  with  sustained  contraction  of  skeletal 
muscles  in  the  absence  of  permanent  structural 
cliange,  usually  as  part  of  the  individual’s  reaction 
iluring  life  stress.  The  ambiguous  and  unsatisfac¬ 
tory  terms  "tension,”  “psychogenic,”  and  “nervous" 
liead.iclie  refer  largely  to  this  group. 

;1.  Combined  Headache:  Vascular  and  Muscle-Con¬ 
traction.- Combinations  of  vascular  headache  of 
the  migraine  tyise  and  muscle-contraction  heatl- 
.iche  prominently  c«)e.'tisting  in  an  attack. 

4.  Headache  of  Nasal  Vasomotor  Reaction.— Head¬ 
aches  and  nasal  discomfort  ( nasal  obstniction. 
ihinorrhea,  tightness,  or  burning),  recurrent  and 
resulting  from  a)ngcstion  anti  edenta  of  nasiil  and 
paranasal  mucous  membranes,  and  not  proven  to 
i)e  due  to  allergens,  infectious  agents,  or  local  gross 
anatomic  defects.  Tire  headache  is  predominantly 
anterior  in  loc-.ition.  and  mild  or  mtxlcrate  in  in¬ 
tensity.  The  illness  is  tisually  part  of  the  individ- 
ual’s  reaction  during  stress.  This  is  often  called 
"vasomotor  rhinitis." 

5.  Headache  of  Delusional,  Conversion,  or  Hypo- 
chontlriacul  States.— Headaches  of  ilhws.scs  in 
which  the  prevailing  clinical  disorder  is  a  delusiomd 
or  a  conversion  reaction  anti  a  peripheral  pain 
mechanism  is  nonesistent.  Closely  allied  are  the 
hypochondriacal  reactions  in  which  the  peripheral 
tlisturbaiices  relevant  to  headache  are  minimal. 
Tliese  also  liave  In'cn  callttl  “psychogenic"  head¬ 
aches. 

N.B.:  The  forcaoinn  represent  the  major  clinical 
disorders  dominated  hy  headache— those  which  are 
IHirticidarhj  common,  and  in  which  headache  f* 
ireynenihj  recurrent  and  disablin',', 

6.  Nonmigrainous  Vascular  HeadaclK'S  associated 
with  generally  nonrecurrent  dilatation  of  cranial 
arteries; 

(A)  Sijsicmic  infections,  usually  with  fever. 

(B)  .Misrellanenns  lUsOfdcrs,  inehiding  hyiK»\ic 
states,  c"arlK)n  monnxitle  ixiisoning,  elfects  of  ni¬ 
trites,  nitrates,  and  other  cheinic-al  agents  with  vaso- 
tlilator  pngsertitw.  cijlfeine-withdrawal  reactions, 
circulatory  insiilficiency  in  the  brain  (in  certain 
cireximstantT.’s).  isostc-onciission  reactions.  (Xistcon- 
vulsivc  slates,  “hangover”  reactions.  lor»'ign-pr<ilein 
iiMctions.  liyi)oglyc-cmia.  bypercapnia,  acute  pres- 
s(x  reactions  (alinii>t  elcv;ition  of  bhMxl  pressure. 
.IS  with  paraplegia  or  pliwKliromoeytoma ),  and 
certain  instano's  (jf  es.senlial  arterial  liy[)ert«’nsion 
(e.g.,  those  with  early  morning  headache). 

7.  Tr:iction  Headaehc.-lleudaches  resulting  from 
traction  on  intracranial  structures,  mainly  vascular, 
by  masses: 

(A)  Primary  or  metastatic  lamnrs  of  inening«*s. 
vessels,  or  hr.iiu. 


(B)  Hematomas  (epidural,  subdural,  or  paren-. 
chymal). 

(C)  Abscesses  (epidural,  subdural,  or  paren¬ 
chymal). 

(D)  Post-bimbar-puncturc  headache  (“leakage" 
headache). 

(E)  Pscudotnmor  cerebri  and  various  causes  of 
brain  swelling. 

S.  Headache  Due  to  Overt  Cranial  Inflammation.— 
Headaches  dt>e  to  readily  recognized  inflammation 
of  cranial  structures,  resulting  from  usually  nonre-^ 
current  inflammation,  sterile  or  infectious. 

A.  Intracranial  disorders:  infectious,  chemical,  or 

allergic  meningitis,  subarachnoid  hemorrhage,  post- 
pncinnoencephalograplnc  reaction,  arteritis,  and 
phlebitis.  \ 

B,  Extracranial  disorders:  arteritis  and  cellulitis. 
9-13.  Headache  Due  to  Disease  of  Ocular,  Aural, 
Nasal  and  Sinusal,  Dental,  or  Other  Cranial  or  Neck 
Structures: 

9.  Headache  due  to  spread  of  effects  of  noxious 
stimulation  of  ocular  structures  (as  by  increased 
intraocular  pressure,  excessive  contraction  of  ocular 
muscles,  traiiinu,  new  growth,  or  inflammation).  . 

10.  Headache  due  to  spread  of  effects  of  no.xiou$ 

stimulation  of  aural  structure  (as  by  trauma,  new 
growth,  or  inflammation).  ' 

11.  Headache  due  to  spre:id  of  effects  of  noxious 
stimulation  of  nasal  and  sinusal  structures  (as  by 
tnuima,  new  growth,  inflammation,  or  allergens).  . 

12.  Headiiche  due  to  spread  of  effects  of  no.xiou$ 
stimulation  of  dental  structures  (as  by  trauma,  new 
growth,  or  inflammation ) . 

13.  Iltnidache  due  to  spread  t»f  pain  from  noxious 
stimulation  of  other  structures  of  the  cranitim  and 
neck  ( periosteum,  joint,  ligaments,  muscles,  or  cerv-^ 
ical  mots). 

14.  Cranial  Ncurilidcs.— Cansttl  by  trauma, 
growth,  or  inflammation. 

15.  Cranial  Neuralgias.— Trigeminal  (tic  doulou¬ 
reux)  and  glossopharyngeal.  'The  pains  are  lancinat¬ 
ing  (“jabbing”),  usually  in  rapid  succession  for 
sever.il  minutes  or  lunger;  are  limitetl  to  a  iwrtion 
or  all  of  the  domain  of  the  affected  nerve;  and  are 
often  triggeretl  hy  end-organ  stimulation.  Trigcto- 
inal  ni'iiralgia  must  Ih?  distinguislied,  in  particular, 
from  cluster  Iteadaclic  (1C),  with  which  it  is  often 
confused. 

NR.:  So-c:illed  chrunic  i)ost-traiiinatic  headache 
may  arise  from  any  one  of  several  mechanisms. 
Such  headache  may  represent  sustained  muscle 
contraction  (3),  recurrent  vascular  dilatation  (IB), 
or,  rarely,  local  scalp  or  nuchal  injury  (13).  In  some 
imticnt.s.  the  imst-traumatic  jxiiu  is  part  of  a  clinical 
disorder  characterized  by  delusional,  conversion,  or 
hypochondriacal  reactions  (5). 

‘Iliis  vtialy  wax  xtipimrleil  l>y  a  tfraiit  Irniii  tin-  Xaliiiiul 
liixlihile  i>f  N'fiiridiMjKxil  Uixt-aM-x  .iihI  UliiMliiv". 


Ceret»ovascular  Diseases 


Introduction 

Despite  a  declining  incidence,  cerebrovascular  disease  is  the  third  most  common 
cause  of  death  in  North  American  emd  most  European  countries.  In  the  United  States, 
the  prevalence  is  1.7  million  persons,  and  the  incidence  of  cerebrovascular  "accidents" 
(CVAs  or  strokes)  is  414,000  new  cases  per  year.  The  incidence  msrkedly  increcises  after 
age  55  years.  Approximately  50%  of  strokes  are  thrombotic  in  origin,  with  2/3  involving 
large  arteries  resulting  in  infarction  and  1/3  involving  small,  penetrating  arteries 
producing  smaller  infarcts  known  as  lacunes.  Eighteen  percent  of  thrombotic  CVAs 
result  from  atherosclerotic  disease  of  the  carotid  artery,  16%  from  disesise  of  the 
vertebral  and  basilar  arteries,  and  19%  from  disease  of  the  small,  penetrating  arteries. 
Thirty-one  percent  of  all  strokes  are  embolic  in  origin,  either  from  the  heart  (15%  to 
25%  of  cases)  or  from  an  artery;  neck  arteries,  especially  the  carotid,  are  most 
frequently  the  site  of  origin.  Sixteen  percent  of  CVAs  are  caused  by  brain  hemorrhage, 
with  10%  resulting  from  hypertension  and  6%  resulting  from  ruptured  aneurysms  or 
arteriovenous  (AV)  malformations.  Therefore,  the  major  risk  factors  for  stroke  are 
atherosclerosis,  hypertension  and  heart  disease.  Other  factors  are  diabetes, 
hyperlipidemia  and  cigarette  smoking. 

The  classification  and  definitions  of  the  types  of  cerebrovascular  disease  are 
continuing  to  be  revised  as  new  scientific  information  becomes  available.  For  the 
present  time,  it  is  recommended  that  the  FAA  use  the  classification  suggested  by  the  ad 
hoc  committee  on  stroke  of  the  Advisory  Council  for  the  National  Institute  of 
Neurological  and  Communicative  Disorders  and  Stroke.^ 

In  the  section  on  cerebrovascular  disease  that  is  found  in  the  AMA's  1979  report  to 
the  FAA,  the  minimal  criteria  for  the  diagnosis  of  the  various  types  of  stroke  as  well  as 
recommendations  for  flying  are  discussed.^  For  the  most  part,  thes^'  criteria  and 
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recommendatiori.'  are  applicable  today.  Therefore,  in  this  section  are  discussed  only 
those  categories  of  cerebrovascular  disease  that  present  the  most  difficult  decisions 
about  aeromedical  disposition.  These  are:  1)  transient  ischemic  attacks  (TIAs);  2) 
intracranial  aneurysms;  3)  arteriovenous  (AV)  malformations;  4)  subarachnoid 
hemorrhage;  5)  asymptomatic  neck  murmurs;  and  6)  stroke  in  young  people. 

Ischemic  infarctions  emd  parenchymal  hemorrhages  will  not  be  covered,  since  in 
the  great  majority  of  persons  with  these  conditions  will  be  disqualified  either  because  of 
their  underlying  disease  or  neurologic  sequelae.  However,  candidates  with  a  remote 
history  of  an  infarction  or  hemorrhage  due  to  the  self-limited  cause,  such  as  drugs  like  as 
amphetamines  or  orad  contraceptives,  or  a  nonathersclerotic  embolism,  such  as  fat,  may 
be  considered  for  certification  provided  they  satisfy  the  neurological, 
neuropsychological,  and  CT  or  MRI  criteria  as  determined  from  appropriate 
consultations. 

Transient  ischemic  attacks  (TIAs) 

TIAs  are  reversible,  ■  focal,  neurological  deficits,  lasting  minutes  to  24  hours, 
followed  by  a  complete  recovery  of  function.  They  may  be  secondary  to  embolization  or 
hemodynamic  factors  such  as  low  flow  in  a  diseased  vessel.  They  can  be  subdivided 
symptomatically  into  retinal  (amaurosis  fugax),  cerebral  cuid  vertebral-basilar  artery 
events.  The  major  cause,  particularly  after  age  45  years,  is  atherosclerotic  disease, 
particularly  of  the  neck  arteries.  There  is  no  question  that  individuals  with  TIAs  are  at 
risk  for  the  subsequent  development  of  stroke.  Mohr,  for  example,  estimated  that  10% 
of  strokes  are  preceded  by  TIAs.^  Approximately  30%  to  33%  of  the  strokes  occur  within 

5  years  and  of  these,  20%  will  occur  within  one  month,  and  50%  will  oc''ur  within  one 
4-5 

year. 

In  the  Framingham  study  the  incidence  of  TIAs  in  the  general  population  was 
reported  to  increase  from  4/100,000/year  for  persons  under  40  years,  to  8/100,000/year 
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for  tliose  age  40  to  49  years,  to  14/100, 000/year  for  those  age  50  to  6E  years.^  In  this 
prospective  study,  stroke  developed  in  40%  of  persons  with  TIAs,  1/Z  of  which  occurred 
within  3  months  of  the  onset  of  TIAs  and  2/3  within  6  months.  Hass  estimates  the  risk  of 
a  stroke  after  a  well-defined  TLA  at  7%  per  year.^ 

In  addition  to  the  increased  risk  for  stroke  with  TIAs,  approximately  30%  of 
persons  with  TIAs  will  experience  a  myocardial  infarction  or  sudden  death  within  seven 

Q 

yectrs,° 

Retinal  TIA  (amaurosis  fugax) 

Transient  monocular  blindness  in  middle  age  and  older  age  strongly  suggests 
atheromatous  disease  at  the  origin  of  the  internal  carotid  arteries,  although  significant 
disease  may  not  alway  bedeomonstrated  angiographically.^  A  follow-up  study  of 
individuals  with  only  this  type  of  transient  ischemic  event  showed  a  seven-year 
cumulative  rate  of  cerebral  infarction  of  14%.  Four  of  the  52  (8%)  people  who  were 
treated  surgically  and  four  of  35  (11%)  who  were  treated  medically  subsequently 
developed  cerebral  infarction.  The  five  year  cumulative  rate  of  recurrence  of  retinal 
TIAs  was  37%,  and  some  of  these  occurred  in  persons  who  were  treated  with 
endarterectomy.  There  was  also  an  increased  incidence  of  myocardial  infarction  and 
sudden  death. 

In  a  retrospective  follow-up  study  (median  8  years)  of  110  patients  with  amaurosis 
fugax  who  were  treated  medically,  Poole  and  Russell  report  an  increased  incidence  of 
stroke,  decreased  life  expectancy  and  increased  isdiemic  heart  disease. 

Aeromedical  disposition:  Candidates  with  a  history  of  amaurosis  fugax  due  to 
atherosclerotic  disease  should  be  disqualified  permanently  even  if  they  have  been  treated 
surgically  by  endarterectomy. 
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Cerebral  transient  ischemic  attack 


Transient  disturbances  of  motor,  sensory  or  language  functions  characterize 
cerebral  ischemic  attacks.  Most  of  the  ischemic  events,  whether  embolic  or 
hemodynamic,  occur  within  the  distribution  of  the  middle  cerebral  artery.  In  the  same 
person,  the  attacks  tend  to  be  stereotyped.  In  addition,  they  may  be  as-'ocicted  with 
attacks  of  amaurosis  fugax. 

With  cerebral  TIAs,  the  seven-year  cumulative  risk  of  cerebral  infarction  is 
27%.^^  Of  123  persons  treated  medically,  23  (19%)  developed  cerebral  infarction, 
compared  to  nine  of  the  79  (11%)  treated  surgically.  All  these  individucils  were  at  risk 
for  ischemic  heart  disease,  and  TIAs  also  occurred  after  surgery. 

Although  the  studies  mentioned  in  the  beginning  of  this  section  did  not  specifically 
separate  amaurosis  fugax  from  cerebral  TIAs,  the  evidence  is  overwhelming  that  TIAs 
are  a  significant  risk  factor  for  the  development  of  cerebral  infarction  and  myocardial 
ischemia. 

The  increased  risk  also  applies  to  persons  treated  with  surgery.  Muuroneu 
followed  100  persons  who  had  vascular  surgery  (mostly  endarterectomies)  for  periods  of 
time  with  a  mean  of  1.7  years.  Fifteen  (14%)  suffered  TIAs,  6  (5%)  cerebral  infarcts,  and 
9  (8%)  acute  myocardial  infarcts.  The  annual  rate  of  brain  infarction  was  3.3%  and  of 
myocardial  infarction,  4.4%.^^  In  a  study  by  Whisnant  et  of  persons  who  had  clearly 
Uefined  TIAs  in  one  carotid  territory  and  who  underwent  carotid  endaurterectomy  on  the 
appropriate  side,  15%  continued  to  have  TIAs.  The  ischemic  stroke  rate  was  2%  per 
year. 

Aeromedical  disposition:  Candidates  with  a  history  of  cerebral  TIAs  due  to 
atherosclerotic  disease  should  be  disqualified  permanently  even  if  the  condition  was 
treated  surgically. 
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Vertebrobasilar  artery  insufficiency 

TIAs  due  to  vertebrobasileir  artery  insufficiency  are  1.6  time  less  frequent  than 
carotid  llAs.  Infarction  is  6  times  less  frequent.  The  major  symptoms  are  intermittent 
attacks  of  vertigOi  diplopia,  ataxia,  visual  disturbances,  dysarthria,  alternating 
hemiplegia  and/or  sensory  disturbances.  A  small  percent  of  individuals  will  experience  a 
disturbance  of  consciousness.  The  natural  history  of  this  disease  has  not  been  as 
extensively  investigated  as  carotid  artery  TIAs.^** 

In  the  best  available  study,  Whisnant  et  al  reported  on  a  15~year  follow-up  of 
persons  with  vertebrobasilar  artery  attacks.  In  persons  not  treated  with  anticoagulants 
the  incidence  of  infarction  was  similar  to  that  in  persons  with  carotid  artery  TIAs.  With 
treatment,  the  probability  of  infarction  was  significantly  lower  from  three  months 
through  5  years  of  observation.  However,  beginning  at  6  .-nonths  of  observation  of 
stroke-free  patients,  no  significant  difference  was  noted.^^  Surgical  treatment  of  this 
disorder,  including  bypass  operations,  have  not  proved  to  be  effective. From  the 
limited  information  available,  transient  ischemic  attacks  preceed  brain  stem  infarcts  in 
approximately  50%  of  patients. 

Aeromedical  disposition!  Candidates  with  a  history  of  vertebrobasilar  artery 
ischemic  attacks  should  be  disqualified  permanently. 

Intracranial  aneurysms 

Intracranial  aneurj^ms  are  subdivided  into  the  following  types;  a)  berry  or 
Stccular;  b)  mycotic;  c'  ^usiform;  d)  atherosclerotic;  e)  traumtic  and;  f)  neoplastic.  Of 
tae.se,  the  berry  aneurysm  is  the  most  common,  with  an  age-corrected  prevalence  rate 
for  the  North  American  population  reported  as  high  as  2,000/100,000.  From  autopsy 
studies  there  is  a  uniform  prevalence  at  all  ages  over  20  years. Berry  aneurysms  can 
be  found  in  0.2%  fo  7.9%  of  autopsies;  only  50%  will  have  been  ruptured. 
Aneurysms  have  also  been  delected  as  incidental  findings  in  0.65%  of  arieriograras.  This 
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reported  prevalence  may  increase  because  of  the  increased  utilization  of  contrast- 
enhanced  CT  scans  and  other  neuroimaging  techniques. 

Most  berry  aneurysms  become  clinically  symptom  =itic  between  the  ages  of  40  and 
60  years.  They  are  slightly  more  common  in  females,  by  a  ratio  of  3:2.  Ten  to  twenty 
percent  of  berry  aneurysms  are  multiple.  This  type  of  aneurysm  is  considered  to  be 
congenital,  although  acquired  factors  like  hypertension  may  play  a  role  in  their 
enlargement  and  subsequent  rvqiture. 

An  increased  incidence  of  saccular  aneurysms,  has  been  reported  in  persons  with 
polycystic  kidney  disease,  coarctation  of  the  aorta,  Ehlers-Danlos  syndrome, 
arteriovenous  malformations  of  the  brain,  fibromuscular  hyperplasia,  and  Moya-Moya 
disease.  A  familial  occurrence  has  also  beer,  reported.  Saccular  aneurysms  occur  at 
arterial  bifurcations  with  95%  of  single  aneurysms  occurring  on  the  anterior  portion  of 
the  Circle  of  Willis.  Internal  carotid  aneurysms,  primarily  at  the  junction  with  the 
posttij  or  communicating  artery,  is  the  most  frequent  site.  Next  are  anterior 
communicaiing  artery  aneurysms,  followed  by  middle  cerebral  artery  defects.  The 
aneurysms  may  soleiy  '•upture  into  the  subsraci  loid  space;  however,  rupture  into  the 
parenchyma  of  the  brain  or  ventricular  system  can  occur. 

The  major  clinical  signs  and  s'/tt)ptoms  of  intracranial  aneurysms  are  related  to 
subarachnoid  hemorrhage.  Ten  to  fifteen  percent  of  persons  will  present  with  cranial 
nerve  palsies  or  signs  of  a  space  occupying  lesion,  especially  when  a  large  anciurysm 
remains  intact.  Approximately  50%  of  persons  with  a  major  subaracheoid  hemorrhage 
will  experience  symptoms  of  a  “warning  leak*  that  jirecedos  the  major  event  by  several 
hours  or  days,  consisting  of  a  sudden  onset  of  headache  associated  with  nausea  and  neck 
stiffness,  which  clears  in  several  days.  Most  often  these  are  mistaken  as  being  caus-'^d  by 
the  *flu”  or  tension  headaches. 

The  diagnosis  of  intracranial  aneurysms  is  suggested  by  the  clinical  presentation, 
and  confirmed  by  four-vessel  angiography.  However,  angiograms  may  be  normal  in 
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persons  with  subarachnoid  hemorrhage. 

The  natural  history  of  ruptured  and  uiuruptured  aneurysms  has  been  extensively 
studied  in  the  last  several  decades.^^  The  data  from  this  as  well  as  other  studies  to  be 
mentioned  later  are  of  utmost  importance  in  determining  whether  an  applicant  wiih  an 
intracranial  aneurysm(s),  whether  ruptured  or  not,  may  be  certified. 

Ruptured  aneurysms  treated  conservatively 

In  a  follow-up  study  of  568  persons  with  ruptured  intracranial  aneurysms  who  were 

managed  conservatively,  378  (68%)  died.  Forty  percent  of  the  deaths  occurred  within  six 

months  of  hemorrhage.  In  the  next  two  decades,  the  patients*  survival  curve  was 

significantly  worse  than  that  of  a  matched  US  population.  The  probable  recurrent 

bleeding  rate  after  6  months  was  Z.Z%  per  year  for  the  first  decade,  and  0.86%  per  year 

ZZ 

for  the  second  decade.  Seventy-eight  percent  of  the  recurrent  bleeds  were  fatal. 
These  data  are  in  general  agreement  with  the  results  of  other  mvestigatioas.^'^** 

Symptomatic  unruptured  aneurysm 

Fifteen  percent  of  symptomatic,  intact  aneurysms  rupture  within  6  montlis  of 
onset  of  symptoms.^^ 

Incidental  unruptured  aneurysms 

Incidental  unruptured  aneurysms  and  tiiose  found  in  association  with  a  ruptured 
aneurysm  (multiple  aneurysms)  bleed  at  a  rate  of  Hi  per  ycar."^  Winn  et  al  estimate  the 
rate  of  bleeding  to  be  Z%  to  3%  per  year  for  intact  multiple  or  incidental  aneurysms.'*' 

Wiebers  et  al.  in  a  study  of  65  persons  with  81  unruptiured  aneurysms  U  mean 
foUow-up  period  of  8,t  years)  reported  subsequent  rupture  in  8  (12%).  Monc  of  the 
hcmorrlvagcs  occurred  in  persons  with  an  aneurysm  smaller  than  10  millimeters  in 
diameter. However,  in  the  Cooperative  Aneurysm  Study,  the  average  diameter  of 


ruptured  aneurysms  was  8.5mm,  with  69%  having  a  diameter  of  less  than  10  mm  and  13% 
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less  than  5  mm. 

Probabilities  for  risk  of  hemorrhage  have  been  developed  by  Dell.  Based  on  his 
data,  for  a  person  ZO  years  old  the  lifetime  risk  of  rupture  is  16.6%;  30  years  old,  16.1%; 
40  years  old,  14.4%;  50  years  old,  10.3%;  and  60  years  old,  4.7%.^^ 

Ruptured  and  non-ruptured  aneurysms  treated  with  surgery 

.Aneurysms  that  are  surgically  isolated  from  the  arterial  tree  are  considered  cured 
and  the  chance  of  recurrent  hemorrhage  is  negligible.  However,  with  nonisolation 
techniques,  such  as  carotid  artery  ligation  for  posterior  communicating  artery  aneurysms 
and  anterior  cerebral  artery  clipping  for  anterior  communicating  aneurysms,  the 
recurrence  of  bleeding  is  approximately  3%  per  year^^  (see  Table  I). 

The  data  on  long-term  follow-up  of  patients  treated  with  surgery  in  the 
Collaborative  Aneurysm  Study  have  net  yet  been  published.  Although  at  this  time  it 
seems  that  aneurysms  that  are  isolated  from  the  arterial  circulation  are  considered 
"cured,"  the  FAA  should  re-evaluate  this  steteroent  when  these  results  are  in. 

In  addition  to  the  concern  for  rebieeding,  aeromedical  disposition  also  depends  on 
the  determination  of  neurological  and  neuropsychological  residua  in  those  individuals  who 
have  been  treated  surgically.  Assessment  of  cranial  nerve,  motor  and  cognitive 
functions,  psychosocial  impairment  and  the  presence  of  hydrocephalus  by  neurological 
examination,  neuropsychoiogicaj  studies  and  CT  scans  or  MR1>  is  mandatory. 

It  is  generally  assumed  that  persons  with  benign  or  uncomplicated  subarachnoid 
hemorrhage  (grades  I  and  D  according  to  the  Hunt-Hess^*^  classification)  who  undergo 
successful  surgery  will,  by  one  year,  be  at  a  functional  state  comparable  to  tlieir  pre- 
illness  level.  However,  in  a  recent  study,  Saveland  et  al  reported  that  one  in  five  such 
patients,  despite  favorable  neurologic  outcome,  at  one  year  suffered  from  cognitive  or 
psychosocial  dclicits.^^  Therefore,  it  is  imperative  that  before  certification,  potential 


TABLE  I 

RATE  OF  REBLEEDING  FOR  ANEURYSMS  AND  AVM’s 


Cerebrovascular  Disease* 


Rate  of  Rebleeding 


Ruptured  aneurysms 
early  ( d  6  months) 
late  (  j:'  6  months) 


50%  will  rebleed 
3% /year 


Unruptured  aneurysms 
incidental  findings 
multiple  aneurysms 


1%/year 

1%/year 


Treated  aneurysms+ 
early  (  <^  6  months) 
late  (>'6  months) 


3%/year 
3%  /year 


SAH  of  unknown  etiology 
Ruptured  AVM 


1%/year 

3%/year 


*SAH  =  subarachnoid  hemorrhage:  AVM  =  arteriovenous  malformation 


+Reblecding  rate  for  posterior  communicating  artery  aneurysms  treated 
by  carotid  ligation  and  anterior  communicating  artery  aneurysms  treated 
by  anterior  cerebral  artery  clipping. 


source:  REF  26 
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psychological  complications  be  evaluated  thoroughly. 


Aeromedical  disposition;  1)  Applicants  with  a  history  of  **uptured  aneurysm 
treated  conservatively  should  be  disqualified  permanently;  2)  applicants  with  a  history  of 
ruptured  aneurysm  treated  surgicadly  should  be  disqualifed  unless;  a)  the  aneurysm (s)  has 
been  successfully  isolated  from  the  arterial  circulation,  as  determined  by  arteriography 
one  year  after  recovery  from  surgery,  and;  b)  there  is  no  evidence  of  neurological, 
cognitive  or  psychosocial  deficits  that  would  interfere  with  flying  performance  as 
determined  from  the  results  of  neurological  and  neuropsychological  consultations,  as  well 
as  CT  and/or  MRI  investigations;  3)  candidates  with  symptomatic,  unruptured  aneurysms 
should  be  disqualified,  unless  the  aneurysm  is  isolated  from  the  arteried  circulation  and  at 
one  year  aifter  the  operation  the  applicant  satisfies  the  criteria  listed  in  2b;  4)  candidates 
with  multiple  aneurysms  should  be  disqualified  permanently  unless  all  of  the  aneurysms 
are  isolated  surgically  from  the  arterial  circulation,  whatever  the  diameters  of  the 
unruptured  aneurysms,  and  the  candidate  satisfies  all  the  criteria  listed  in  2b;  5) 
applicants  with  a  single  asymptomatic  aneurysm  should  be  disqualified  permanently 
unless  the  diameter  of  the  aneurysm  is  less  than  5  mm  in  diameter.  If  an  aneurysm 
larger  than  5  rnm  in  diameter  is  treated  surgically,  the  criteria  in  2b  must  be  satisfied. 
For  asymptomatic  aneurysms  small  than  5  mm  in  diameter,  the  candidates  may  be 
certified,  but  they  should  be  evaluated  by  angiogrpahy  every  one  to  two  years. 
(However,  because  of  the  risk  of  repeated  cuigiography,  it  would  seem  appropriate  to 
disqualify  ail  applicants  with  asymptomatic  aneurysms  regardles.^  of  size,  unless  they  are 
corrected  surgically);  6)  candidates  with  a  history  of  mycotic,  fusiform,  atherosclerotic, 
traumatic  or  neoplastic  aneurysms  should  be  disqualified  permanently  because  of  the 
underlying  disease;  7)  candidates  with  a  history  of  aneursym  associated  with  another 
disease,  such  ais  polycystic  disease  of  the  kidneys  should  be  disqualified  permanently;  3) 
candidates  with  a  strong  family  history  of  familial  aneurysms  should  be  evaluated  on  an 
individual  basis  by  a  neurologist  or  neurosurgeon.^^ 


IV  -  465 


Arteriovenous  (AV)  malformations 


N on-aneurysmal  vascular  malformations  have  been  clarified  pathologically  into 
capillary  telangiectasias,  cavernous  and  venous  angiomas,  and  arteriovenous  (AV) 
malformations.  The  last  is  the  most  common  and  important  of  these  embryonic 
mcdformations.  Morphologically,  they  consist  of  abnormal  arteriovenous  connections 
without  intervening  capillaries.  They  are  located  witMn  the  brain  or  spined  cord 
parenchyma,  as  well  as  the  dura.  Their  size  varies  from  very  small  anornedies  that  are 
difficult  to  identify  angiographicadly  and  pathologically  (cryptic  malformations),  to 
massive  lesions  fed  by  multiple  vessels. 

The  prevalence  of  AV  malformations  in  the  generad  population  is  estimated  to  be 
0.14%.  In  most  cases  they  are  an  isolated  vascular  anomaly;  however,  approximately 
10%  of  persons  with  AV  malformations  also  have  saccular  aneurysms.  There  is  a  familial 
predisposition,  and  am  association  with  neurofibromatosis.  Seventy  percent  of  AV 
malformations  are  located  above  the  tentorium  and  priraairily  within  the  distribution  of 
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the  middle  cerebral  artery. 

The  major  initial  symptoms  of  hemorrhage  from  an  AV  madformation  are  seizures, 
headache  amd  focal  neurological  deficits.  Seven  percent  of  persons  with  these  anomalies 
bleed  again  within  on  yeaur  of  the  intitad  hemorrhage.  Thereafter,  the  risk  of  rebleeding 
is  3%  per  yeau:. 

The  natural  liistory  of  AV  madformations  in  unoperated  individuals  wais  recently 
reviewed  by  Crawford,  et  ai.^^  These  authors  followed  217  patients  with  nonoperable  AV 
malformations  for  vaurying  periods  of  time  (mean  10.4  years).  They  found  a  42%  risk  of 
hemorrhage,  29%  risk  of  death,  18%  risk  of  epilepsy  amd  a  27%  risk  of  having 
neurolcjical  impairment  by  20  years  after  diagnosis. 

For  operated  cerebral  and  spinad  cord  malformations  the  natural  history  is  less 
clear.  Location,  size  and  variation  of  intervention  teclxniques  (the  employment  of 
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arterial  embolization  with  or  without  subsequent  surgery  as  well  as  occasional  treatment 

with  radiation)  make  it  extremely  difficult  to  assess  prognosis. 

In  a  study  by  Parkinson  and  Bachers  of  86  individuals  with  operated  supratentorial 

AV  malformations  who  were  followed  from  four  to  26  yeeurs,  seizures  were  present  in  35 

(28  had  preoperative  seizures),  and  neurological  deficits  in  18.  These  authors  do  not 
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mention  the  incidence  of  recurrent  hemorrhage  in  the  operated  cames. 

Guidetti  and  Delitala  followed  95  patients  with  operated  intracreuiial  AV 
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malformations  for  two  to  25  years,  they  reported  no  episodes  of  recurrent  bleeding. 

The  studies  of  Graf  et  al  and  Fults  and  Kelly,  although  they  include  the  follow-up 
of  persons  treated  both  surgiccilly  and  non-surgiccilly,  do  not  specifically  address  the 
long-term  postoperative  complications.^^>^^  The  information  on  spinal  cord  vascular 
malformations  is  even  less  complete. 

Aeromedical  disposition;  Based  on  the  available  scientific  information,  carididates 
with  a  history  of  arteriovenous  or  other  non-aneurysm  al  malformations  of  the  brain  and 
spinal  cord  should  be  disqualified  permanently. 

Vascular  fistulas,  particularly  ceurotid  curtery-cavernous  sinus  fistulas,  are  not 
considered  in  this  section,  because  they  are  exceedingly  rare.  Disposition  will  depend  on 
the  results  of  a  complete  neurosiugical  evciluation  one  yecur  after  surgical  treatment  or 
after  the  fistula  has  closed  spontaneously.  Angiograms  are  required. 

Subarachnoid  hemorrhage 

The  incidence  of  subarachnoid  hemorrhage  is  approximately  15/100,000/year. 
Most  episodes  occur  between  the  ages  of  20  and  60  yeeirs.  The  greatest  majority  of 
nontraumatic  subarachnoid  hemorrhages  are  a  result  of  ruptured  aneurysms  or  AV 
malformations. 

The  diagnosis  of  a  subarachnoid  hemorrhage  is  based  on  the  history,  physical 
findings,  CSF  findings  and,  in  some  cases,  CT  scan  of  the  head.  The  following 
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classification  proposed  by  the  National  Survey  of  Stroke  is  helpful:^® 

Definite;  A  saccular  aneurysm  or  AV  malformation  confirmed  by  angiogi-onhy, 
surgery  or  autopsy,  and  with  a  blood  clot  in  the  fissure  of  Sylvius,  between  the  frontal 
lobes,  in  basal  cisterns,  or  within  a  ventricle  observed  by  CT  scan. 

Highly  probable;  A  bloody  or  xanthochromic  CSF  plus  two  of  the  following  signs 
or  symptoms  occurring  at  or  shortly  after  onset;  severe  headache,  depressed 
consciousness,  signs  of  meningeal  irritation,  subhyaloid  hemorrhages,  weakness  on  one 
side  or  third  nerve  palsy. 

Probable;  One  or  more  of  the  symptoms  or  signs  mentioned  for  "highly  probable" 
above.  However,  a  lumbar  puncture  is  not  performed,  or  is  traumatic,  or  a  CSF 
examination  is  done  more  than  two  weeks  after  onset  of  symptoms  and  is  negative. 

Undocumented;  Insufficient  clinical  evidence  to  be  included  in  the  other 
categories. 

In  the  National  Stroke  Survey,  55%  of  the  cases  were  definite,  33%  highly 
probable,  10%  probable  cuid  2%  undocumented. 

Once  it  has  been  determined  that  a  subarachnoid  hemorrhage  has  occurred,  then 
the  next  step  is  to  determine  the  cause.  These  can  be  subdivided  into:  1)  ruptured 
aneurysms  and  AV  malformations;  2)  subarachnoid  hemorrhage  due  to  other  known 
causes;  3)  and  subarachnoid  hemorrhage  of  undetermined  etiology.  Ruptured  aneurysms 
and  AV  malformations  have  already  been  discussed. 

Subarachnoid  hemorrhage  due  to  other  known  causes 

The  other  causes  of  subarachnoid  hemorrhage  are  listed  in  Table  n.^  Most  of 
these  dis'^ases  are  themselves  disqualifying,  regardless  of  whether  they  produce 
subarachnoid  hemorrhage.  Therefore,  those  candidates  with  subeirachnoid  hemorrhage 
resulting  from  the  diseases  listed  in  Table  II  should  be  disqualified  permanently  because 
of  the  nature  of  the  disease  itself.  Exceptions  to  this  are:  1)  hemorrhage  due  to 
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TABLE  II 

CAUSES  OF  SUBARACHNOID  HEMORRHAGE 


Diseases  of  the  blood-coagulopathies 
Hemophilia 
Thrombocytopenia 
Leukemia 

Waldenstrom’s  macroglobinemia 

Lymphoma 

Myeloma 

Aplastic  anemia 
Hereditary  spherocytosis 
Sickle  cell  anemia 
Pernicious  anemia 
Polycythemia 
Afibrinogenemia 

Hypofibrinogenemia-hepatic  disease  or  malignancy 

Consumption  coagulopathies/disseminated  intravascular  coagulopathy 

Anticoagulant  therapy 

Angiopathies 

Lupus  angiitis,  lupus  erythematosus 
Giant  cell  cerebral  arteritis 
Dysproteinemias-amyloidosis 
Hypertension-all  cases 
Atherosclerosis 

Infectious  diseases 

Bacterial  meningoencephalitis,  as  with  tuberculosis,  leptospirosis, 
listeriosis 

Mycotic  infection  of  brain,  eg,  aspergillosis 

Rarely,  brucellosis,  typhoid  fever,  yellow  fever,  dengue 

Viral  encephalitis  due  to  influenza,  pertussis,  herpes  simplex; 

cytomegalic  inclusion  disease 
Bacterial  endocarditis 
Anthrax 
Malaria 

Intoxications 

Hypertensive  crises  pharmacologically  induced,  as  with  adonaline, 
monamine  oxidase  inhibitors,  and  amphetamine 
Alcohol 
Ether 

Carbon  monoxide 

Morphine,  nicotine  poisoning,  hydrocyanic  acid,  lead,  quinine, 
phosphorus,  pentamethylenetetrazol,  amphetamine 
Snake  bites  (Bothrops  sp) 

Uremia 

Subarachnoid  hemorrhage  associated  with  pregnancy 

Tumors 

Gliomas 

Pituitary  tumros 

Meningiomas 

Pinealoraas 

Choroid  plexus  papillomas 
Angioblastomas 
Melanomas 
Metastatic  tumors 
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TABLE  II  cr>  It'd 


Craniocerebral  trauma 

Direct  or  indirect  blows  to  head 

Electrical  injury 

Caisson  disease 

High  altitude  anoxia 

Radiation 

Ultrasound 

Strangulation 

Thermal  injury 

Intracranial  venous  thrombosis 
Oral  contraceptives 
Pregnancy 
Trauma 
Infection 
Coagulopathies 
Marasmus 

Other  conditions 

Physical  stress-Valsalva's  maneuver,  as  with  coitus,  defecation, 
parturition,  etc 

Vitamin  deficiency:  scurvy,  vitamin  K  deficiency 


source: 
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transient  coagulation  disorders,  most  of  which  are  drug  induced;  2)  transient, 
pharmacologically-induced  hypertensive  crises  and;  3)  trauma  (see  section  on  head 
injuries).  In  the  first  two  categories,  four-vessel  angiography  must  be  done  before 
considering  certification  because  of  the  possibility  of  a  pre-existing  aneurysm  or  AV 
malformation.  In  addition,  a  neurological  consultation,  neuropsychological  studies  cind  a 
CT  scan  or  MRI  are  required.  If  the  results  of  these  investigations  are  normal,  the 
candidate  may  return  to  flight  status  six  to  12  months  after  complete  recovery. 

Subarachnoid  hemorrhage  of  undetermined  etiology 

It  has  been  reported  that  in  20%  to  30%  of  individuals  with  subarachnoid 
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hemorrhage  no  cause  can  be  demonstrated,  even  after  pan-angiography.  ^ 

In  the  Cooperative  study  of  Intracranial  Aneurysms  and  Subarachnoid  Hemorrhage, 
477  of  6,638  cases  (7%)  followed  up  to  24  years  had  unexplained  subarachnoid 
hemorrhage.^9  The  authors  followed  464  patients  up  to  24  years  after  hemorrhage  in 
whom  pan-angiography  was  normal.  One  and  one  hcdf  percent  of  these  patients  had  a 
subsequent  hemorrhage.  Repeat  angiograms  in  61  of  these  patients  demonstrated  lesions 
that  were  not  detected  initially.  Based  on  the  results  of  this  comprehensive  study,  the 
investigators  concluded  that  the  first  six-month  interval  is  the  period  of  greatest  risk  for 
recurrent  hemorrhage.  Thereafter,  the  life  expectcincy  for  normotensive  individuals 
equals  tiiat  of  a  comparable  age-sex  matched  US  population.  If  the  person  survives  the 
first  six  months,  the  rate  of  subsequent  hemorrhage  is  at  a  maximum  0.86%  per  year, 
which  is  lower  than  for  persons  with  ruptured  aneurysms  who  are  managed 
conservatively.  However,  the  cumulative  probability  of  recurrent  hemorrhage  after  a 
definite  subarachnoid  hemorrhage  increases  from  3.1%  in  the  first  six  months  to  7.3%  by 
20  years  after  the  initial  event.  Persons  with  hypertension  ai’e  at  a  definite  increased 
risk. 

However,  studies  on  the  long-term  prognosis  of  complications  other  than  risk  of 
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recurrent  bleeding  and  death  are  limited.  Brismar  and  Sundbarg  followed  127  persons 
with  unexplained  subarachnoid  hemorrhages  for  an  average  of  5.4  years.^^  After  the 
first  week,  only  three  persons  experienced  a  recurrence.  Eighty-eight  percent  of  the 
persons,  who  at  the'  end  of  the  second  week  were  fully  awake  and  without  symptoms  of 
delayed  cerebrad  ischemia,  returned  to  full  activity,  and  98%  returned  to  at  least  part- 
time  work.  These  authors  also  found  the  important  relationship  of  arterial  hypertension 
to  prognosis. 

The  question  of  the  necessity  of  repeating  pan-angiography  if  the  intitial  study  is 
normal  is  controversial.  Certainly,  the  results  of  Nishioka's  study  would  support  this.^^ 
However,  many  of  these  indi'viduals  were  studied  at  a  time  when  angiographic  techniques 
were  not  as  sophisticated  as  they  are  today.  Forster  et  al*^^  reported  a  false  negative 
rate  of  1.8%  in  the  angiograms  of  56  individuals  whose  initial  four-vessel  angiograms 
were  normal.  However,  Ishii  et  al^^  found  no  false  negative  results  in  24  individuals  who 
had  repeated  angiograms.  At  times,  it  may  be  impossible  to  determine  if  an  ameurysm 
that  is  seen  on  a  repeated  angiogram  was  responsible  for  the  initial  subarachnoid 
hemorrhage  or  had  developed  subsequently. 

Therefore,  based  on  the  available  data,  we  recommend  that  candidates  with 
unexplained  subarachnoid  hemorrhage  should  be  disqualified  permanently  even  if  the 
initial  four-vessel  angiograms  are  normal.  Exceptions  to  this  are  candidates  who  have 
fully  recovered  without  neurological  and  neuropsychological  abnormalities  as  determined 
by  appropriate  consultations  as  well  as  CT  scans  and/or  MRI,  and  in  whom  four-vessel 
angiography  performed  one  year  after  recovery  is  normal,  and  who  are  normotensive. 

Asymptomatic  neck  murmurs 

Auscultation  of  the  neck  has  become  a  routine  ph'ysical  examination  procedure, 
particularly  for  persons  over  40  years  of  age,  and  for  those  with  symptoms  of  cerebral 
vascular  disease.  The  prevalence  of  cervical  murmurs  in  persons  over  45  years  has  been 
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reported  to  be  12.6%.  There  are  a  number  of  causes  of  neck  murmurs,  which  are  listed  in 
Table  in. 

In  the  Mayo  Clinic  study  of  509  patients, cervical  murmurs  were  heard  in  64 
asymptomatic  individuals.  In  three  persons,  the  murmurs  were  classified  as  venous  hums, 
in  39  as  transmitted  supraclavicular  murmurs,  cmd  in  22  as  cerebrovascmlar  disease 
midcervical  bruits.  Seven  of  these  22  persons  had  previous  symptoms  of  cerebrovascular 
disease. 

It  is  the  midcervical  bruit  that  has  created  the  most  medical  interest  because  of 

its  reported  association  with  stroke  and  heart  disease.^*^^  The  prevadence  rate  of  2.9% 

of  midcervical  artery  bruits  in  the  Mayo  Clinic  Study  is  slightly  lower  than  the  4%  and 
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4.4%  reported  in  the  Framingham  and  Evans  County  studies,  respectively.  ’ 
Midcarotid  bruits  increase  from  a  prevalence  rate  of  0.9%  in  persons  45  to  54  years  of 
age,  to  2.1%  in  persons  between  55  and  64  yezurs  of  age,  to  3.8%  in  persons  between  65 
and  74  years  of  age.  The  prevalence  is  higher  in  females  than  males  —  4.4%  versus 
1.6%. 

It  is  thought  that  before  a  bruit  can  be  detected  by  auscultation,  the  lumen  of  the 
artery  must  be  reduced  by  40%.  Neither  loudness  nor  pitch  is  a  reliable  indicator  of  the 
degree  of  stenosis.  In  fact,  persons  with  high  grade  stenosis  (90%  or  greater)  may  not 
even  have  a  bruit.  It  should  also  be  emphasized  that  not  all  carotid  lesions  will  produce  a 
bruit  even  if  the  stenosis  is  greater  than  50%.  In  a  study  of  the  relationship  between 
ausculation  and  Doppler  examination  of  the  neck,  Hennerici  et  al*^^  found  concordance  in 
only  9%  of  persons  with  abnormal  and  52.1%  with  normal  Doppler  results.  The  false 
positive  rate  (negative  Doppler  with  positive  bruit)  was  23%;  the  false  negative  rate  was 
16%. 

However,  in  the  study  by  Lo  et  al"^^  only  two  persons  with  asymptomatic  bruits 
had  normal  real-time  ultrasound  and  continuous-wave  Doppler  studies.  Of  interest  is 
that  60%  of  these  individuals  had  significant  atheromas  ijjsilateral  to  the  bruit  (ie,  they 
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TABLE  III 

CLASSIFICATION  OF  CERVICAL  BRUITS 


I.  Venous 

Base  of  neck  and  above;  abolished  by  jugular  with  compression 

II.  Arterial 

A.  Supraclavicular  bruits 

1.  Transmitted  from  the  heart:  aortic  stenosis  and  other 
aortic  outflow  murmurs  (interstitial  hypertrophic  subaortic 
stenosis,  supravalvular  aortic  stenosis);  mitral  insufficiei 
and  related  problems  (mitral  valve  prolapse,  rupture  of 
chorda  tendineae  of  papillary  muscle) ;  coarctation  of.  the 
aorta;  patent  ductus  arteriosus 

2.  Base  of  the  neck:  physiologic,  atherosclerosis,  thoracic 
outlet  syndrome,  arteritis 

3.  Hyperdynamic  states:  hemodialysis,  fever,  anemia, 
hyperthyroidism 

B-  Vertebral  bruits  (posterior  to  the  sternocleidomastoid  muscle): 

1.  Diffuse — upward  continuation  of  supraclavicular  murmurs 

2.  Localized — structural  anomaly,  atherosclerosis 

C.  Carotid  bruits  (anterior  to  the  sternocleidomastoid  muscle): 

1.  Diffuse — upward  continuation  of  supraclavicular  murmurs; 
obstruction  of  the  opposite  carotid  (augmentation  bruit) 

2.  Localized  (midupper  carotid;  below  angle  of  the  jaw) — 
atherosclerosis  (internal,  external  carotid);  tortuosity, 
kinking,  fibromuscular  dysplasia,  cranial  arteritis,  trauma, 
other  conditions 
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had  plaques  causing  greater  than  a  50%  reduction  in  flow,  or  ulcerated  plaques,  or  total 
occlusion). 

Therefore,  the  first  step  in  the  evaluation  of  an  applicant  with  an  asymptotnatic 
neck  bruit  is  to  determine  its  cause.  Since  auscultation  is  not  very  reliable,  noninvasive 
studies  are  indicated. 

Noninvasive  studies 

Within  the  past  decade,  noninvasive  techniques  for  evaluating  the  extracranial 
circulation  have  become  an  important  part  of  the  diagnostic  armamentarium. 
Technological  advancements  have  increased  the  sensitivity  and  specificity  of  these 
tests.  The  two  techniques  most  frequently  used  today  are  re<il-time  B-mode  ultrasound, 
which  displays  actual  images  of  all  tissues  in  the  neck  and  visualizes  the  carotid  artery 
pulsations,  and  the  Doppler  study,  which  gives  information  on  flow  velocity.  Most 
laboratories  use  both  techniques  or  variations  thereof.  In  addition,  indirect  tests  for 
evaluating  superficial  and  deep  orbital  flow  characteristics  are  frequently  employed. 
The  noninvasive  tests  are  listed  in  Table  IV. 

The  studies  relating  noninvasive  tests  to  arterial  angiograms  show  a  high  degree  of 
correlation.  This  is  illustrated  in  Table  V,  which  compaures  duplex  scanning  (B-raode 
imager  and  a  pulsed  Doj^ler  unit  with  real-time  spectral  analysis)  and  angiography,  from 
a  study  by  Roederer  et  al.^^^  These  investigators  found  a  concordance  of  82%.  The 
specificity  of  the  non-invasive  duplex  was  84%  and  tlie  sensitivity  was  9^/o. 

A  comparison  of  continuous  wave  form  Doppler  (CWD)  and  real-time  ultrasounc 
(RTUj  with  angiography,  from  the  study  by  Lo  et  al,**^  is  shown  in  Tables  VI  and  VII. 

These  studies  also  showed  excellent  correlation  of  noninvasive  techniques  with 
arteriograpluc  findings.  The  tests  are  most  sensitive  when  the  degree  of  stenosis  is 
greater  than  40%.  Ulcerated  plaques  are  usually  not  delected  unless  they  arc  associated 


with  severe  stenosis. 


TABLE  IV 

APPLICABILITY  OF  DIFFERENT  CLASSES  OF  NONINVASIVE  TESTS 


Test 

Indirect 

Periorbital  directional  Doppler 
ultrasonography  (PDU) 

Oculoplethysmography  (OPG) 
Direct 

Bruit  analysis 
Direct  Doppler  exam 
Imaging  systems 
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Residual  Lumen  (mm) 


0-2.0 

0-2.5 


0. 5-3.0 
0.0-3. 5 
0. 0-7.0 


TABLE  V 

CONCORDANCE  DUPLEX  SCANNING  VS.  ANGIOGRAPHY 


Duplex  results  (Z  diameter  reduction) 


Angiography 

Normal 

1-152 

16-492 

50-792' 

80-992 

1002 

Normal 

47 

9 

56 

1-15X 

4 

49 

61 

16-492 

14 

62 

4 

80 

50-792 

1 

7 

56 

8 

72 

80-992 

5 

22 

1 

28 

1002 

1 

38 

39 

51 

73 

77 

65 

31 

39 

336 

source: 
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TABLE  VI 

COMPARISON  OF  CWD  WITH  ANGIOGRAPHY  IN  102  CAROTID  ARTERIES 


Degree  of 

stenosis  by  angiography 

CWD 

<50% 

;y50Z 

Occlusion 

tf,50% 

62  (97Z) 

2 

0 

^50Z 

2 

31  (94Z) 

0 

Occlusion 

0 

0 

5 

TABLE 

VII 

COMPARISON  OF  RTU  WITH  ANGIOGRAPHY  IN  102  CAROTID  ARTERIES 


RTU 

Normal 

Plaque 

Ulcerated 

Plaque 

Occlusion 

Nonnai 

9  (1002) 

0 

0 

0 

Plaque 

7  (9.62) 

62  (852) 

4  (5.42) 

0 

Ulcerated 

Plaque 

0 

3  (202) 

12  (802) 

0 

Occlusion 

0 

0 

0 

5  (loo: 

source:  REF  47 
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Recently,  digital  subtraction  angiography  has  been  used  to  visualize  the 
extracranial  vessels.  Studies  comparing  noninvasive  studies  with  this  technique  are  in 
their  infancy,  although  a  recent  study  suggests  that  the  degree  of  concordance  is  less 
than  with  conventional  angiography.^*^ 

Fischer  et  ai  compared  digital  subtraction  angiogrpahy  and  ultrasound  and  found  a 
concordance  of  89%  in  categorizing  stenosis  at  less  than  or  equal  to  50%  and  greater 
thcin  50%.  Correlation  iwth  fatal  occlusion  and  ulceration  was  poor.^^  Further  studies 
are  required. 

The  FAA  should  recognize  that  these  studies  of  concordance  have  come  from 
laboratories  with  excellent  equipment  and  expertise  in  this  field.  In  the  last  decade 
there  has  been  a  proliferation  of  laboratories  using  noninvasive  techniques  in  most 
medium-  and  large-sized  hospitals,  and  even  in  physicians'  offices.  It  is  extremely 
importar.t  that  the  FAA  determine  the  quality  of  the  laboratory  before  referring  a 
candidate.  Unfortunately,  these  laboiatories  are  not  certified  by  any  authority  or 
association. 

The  prognosis  for  persons  with  asymptomatic  bruits  without  ultrasound  confirmation 

The  Framingham and  Evans  County'^^  studies  of  persons  with  asymptomatic 
cervical  bruits  revealed  a  stroke  rate  more  than  twice  as  great  as  expected  for  an  age- 
matchod,  general  population.  Both  studies  also  showed  that  the  correlation  between  the 
location  of  the  bruit  and  type  of  subsequent  stroke  was  poor.  In  the  Framinghara  study, 
50%  of  the  cardiovascular  accidents  were  not  ischemic  in  origin,  not  located  or  related 
to  the  side  of  the  bruit,  or  were  secondary  to  cardiogenic  emboli.  Cervical  bruits  in  men 
were  aiv  added  risk  factor  for  death  resulting  from  ischemic  heart  disease.  The 
conclusion  from  the  two  studies  is  that  asymptomatic  carotid  bruits  are  markers  for  the 
presence  of  diffuse  atherosclerotic  vascular  disease. 


Prognosis  for  persons  with  asymptomatic  bruits  secondary  to  caurotid  artery  disease 
diagnosed  by  noninvasive  studies 

Roederer  et  followed  162  persons  with  asymptomatic  bruits  with  serial 

ultramonic  duplex  scans.  By  36  months  10  of  them  became  symptomatic  (see  Table  Vm); 
aU  symptoms  correlated  with  the  side  of  the  bruit. 


Table  VUI 

RELATIONSHIP  BETWEEN  DISEASE  PROGRESSION  BEYOND  80%  DL\METER 
REDUCTION  A.ND  SYMPTOMS/OCCLUSION 


Clinical  status 


Disease  status  on  follow-up 


No  complication 
TIA  only 

TIA  with  occlusion 

TIA  followed  by  stroke  and  occlusion 

Stroke  with  occlusion 

Asymptomatic  occlusion 

Total  complications 


source;  HEP  49 
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The  rate  of  complications  in  this  study  is  higher  than  in  the  studies  of  asymptomatic 
hrvuts  not  followed  by  noninvasive  studies.  Most  Ukely  this  is  due  to  the  sensitivity  of 
the  scanner  in  detecting  the  source  of  the  murmur. 

Ai.no  of  interest  ‘n  this  study  is  the  rata  ui  progression  of  the  atherosclerotic 
process,  particularly  as  it  relates  to  the  development  of  symptoms.  Thirty-one  percent 
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of  the  subjects  showed  some  disease  progression  on  one  side  and  7%  on  both  sides.  When 
a  lesion  is  initially  classified  as  causing  less  than  50%  stenosis,  33%  will  progress  to 
causing  greater  than  50%  stenosis  after  3  years.  The  progression  of  a  lesion  to  greater 
than  80%  stenosis  is  an  important  warning  sign  because  the  risk  of  developing  ischemic 
symptoms  or  ipsilateral  total  occlusion  is  35%  at  six  months  and  46%  at  12  months.  Of 
the  lesions  that  did  not  progress  to  80%  stenosis,  only  1.5%  caused  complications.  The 
major  risk  factors  for  disease  progression  were  diabetes  mellitus,  aige  and  cigarette 
smoking.  Persons  under  65  years  of  age  were  most  likely  to  show  progression. 

In  the  Toronto  Asymptomatic  Bruit  Study, the  risk  of  a  cerebral  vascular  event 
was  approximately  15%  per  year  in  individuals  who  had  a  stenosis  larger  than  75%, 
compared  to  3%  for  those  who  had  stenosis  less  than  75%. 

The  results  of  these  serial  noninvasive  studies  correlate  with  the  only  angiographic 
study  on  the  progression  of  carotid  arteryarteriosclerosis.^^  In  this  study,  51  of  86 
subjects  who  were  followed  for  up  to  9  years  had  increased  severity  of  tho  stenosis;  in  32 
of  these  persons  the  stenosis  prognosed  at  a  rate  of  greater  than  25%  per  year. 

Aeromedical  disposition:  Based  on  the  available  data,  the  following  sequence  of 
evaluation  should  be  followed  with  a  camdidate  with  an  asymptomatic  bruit:  1)  the 
asymptomatic  bruit  should  be  determined  to  be  of  arterial  origin,  particularly 
raidcervical  in  location;  2)  if  the  bruit  is  midcervical  and  not  transmitted,  then 
noninvasive  studies  should  be  performed  at  a  reputable  laboratory;  3)  if  these  studies 
show  a  degree  of  stenosis  that  is  greater  than  75%  to  80%  of  the  diameter  of  the  lumen 
of  the  artery,  either  in  one  carotid  or  in  both,  the  applicant  should  be  denied 
certification  (see  the  discussion  on  carotid  endarterectomy);  4)  if  the  studies  show  a 
degree  of  stenosis  less  than  75%  to  80%  of  the  diameter  of  the  lumen,  the  candidate  may 
be  certified,  provided  there  are  no  other  disqualifying  conditions.  A  thorough 
cardinvasc'Uar  examination  and  evaluation  for  diabetes  mellitus  is  mandatory,  as  is  a 
thorough  neurological  evaluation;  and  5)  if  the  candidate  meets  all  standards  and 


guideliaes  for  cardiovascular  disease  and  diabetes  mellitus,  he  or  she  may  be  certified. 
However,  the  candidate  should  be  re-evaluated  neurologically  and  medically  and  with 
noninvasive  studies  performed  at  the  same  laboratory  every  six  months  thereafter.  If  the 
degree  of  stenosis  progresses  to  greater  than  75%  to  80%,  or  if  neurologically  or 
medically  disqualifying  conditions  develop,  the  airman  should  be  denied  certification 
permanently. 

CT  scan  studies  of  persons  with  asymptomatic  bruits  have  not  been  published. 
Since  it  is  possible  that  persons  with  asymptomatic  bruits  may  have  experienced  previous 
cerebral  vascular  events  that  either  were  not  reported  or  were  not  recognized,  a  CT  scan 
or  an  MRI  study  of  the  head  may  be  considered  by  the  FAA  as  part  of  the  evaluation.  If 
changes  consistent  with  infarctions  are  detected,  then  the  applicant  should  not  be 


certified. 

Strokes  in  the  young  adult 

From  time  to  time,  the  FAA  will  encounter  young  adult  airmen  with  a  history  of 
transient  ischemic  attacks  or  completed  strokes.  The  relative  incidence  of  ail  TIAs  or 
strokes  between  the  ages  of  16  and  45  years  is  approximately  3.7%,^®  which  is  similar  to 
the  figures  found  in  the  study  in  Toronto. The  causes  of  stroke  or  TLA  in  the  Toronto 
study  were  as  follows:  28%  were  due  to  cardiac  disease,  23%  were  due  to  unknown  cause 
(with  normal  angiograms  in  2/3  of  these  individuals),  15%  due  to  migraine,  and  11% 
assumed  to  be  a  result  of  premature  athreosclerosis.  Miscellaneous  causes  comprised  the 
remainder.  Causes  of  premature  TIAs  and  strokes  in  the  younger  age  group  aue  found  in 
Table  IX. 


TABLE  IX  -  CAUSES  OF  STROKES  AND  TIAs  IN  YOUNG  ADULTS 

1.  Migraine 

2.  Hemorrhages 

a.  Aneurysms 

b.  Arteriovenous  malformations 

c.  Hypertensive  hemorrhage 
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3.  Hypertensive  encephalopathy 

4.  Premature  atherosclerosis 

a.  Hypertension 

b.  Diabetes 

c.  Hyperlipidemia 

d.  Hypothyroidism 

e.  Nephrotic  syndrome 

5.  Fibromuscular 

6.  Takayasu  disease 

7.  Arrythmias 

a.  Atrial  fibrillation 

8.  Myocardial  infarction 

a.  Mured  thrombus 

b.  Akinetic  segments 

9.  Cardiomyopathies 

10.  Blood  disorders  and  dyscrasias 

a.  Hemoglobinopathies  such  as  sickle  cells 

b.  coagulopathies 

c.  Thrombocytic  thrombocytopenia  purpura 

d.  Leukemia 

e.  C2  deficiency 

f.  Homocystinuria 

11.  Arteritis 

a.  Infection  such  as  syphilis,  TB,  virus 

b.  Collagen  vasculeur  disease 

c.  Giant  cell  arteritis 

d.  Drug  abuse 

e.  Moyamoya  disease 

12.  Venous  infarctions 

13.  Arterial  dissections 

a.  Trauma 

b.  Spontaneous 

c.  Atherosclerotic 

14.  Trauma 

a.  Accidents 

b.  Chiropractic  manipulation 

15.  Pulmonary  venous  disease 

a.  Pulmonary  venous  thrombosis 

b.  Paradoxical  embolism 

16.  Valvular  heart  disesme 

a.  Mitral  valve  stenosis 

b.  Mitral  valve  prolapse 

c.  Bicuspid  aortic  valve 

d.  Infective  or  non-infective  endocarditis 

e.  Valvular  prostheses. 

17.  Cardiac  tumors 

a.  Atrial  myxoma 

source:  REF  54 


Many  of  the  diseases  in  Table  IX  are  themselves  disqualifying,  or  the  neurological 
residuals  are  so  devastating  that  there  is  no  question  about  certification.  Ischemic 


IV  -  477 


events  associated  with  migraine  have  already  been  discussed.  In  cases  in  which  there  is  a 
single  event,  such  as  arterial  dissection  due  to  trauma,  or  thrombosis  due  to  chiropractic 
manipulation,  the  decision  to  certifiy  is  dependent  on  complete  neurological  and/or 
neurosurgical  evciluation.  CT  scan  or  MRI,  angiograms  euid  neuropsychological  studies 
may  be  indicated.  Candidates  with  an  unexplcuned  transient  ischemic  episode (s)  should 
be  disqualified  permanently  unless  a  treatable,  nondisqualifying  deficit  is  discovered  on 
subsequent  evaluations,  or  a  sufficient  symptom-free  observation  period  has  elapsed  (an 
arbitrary  figure  would  be  five  yeeirs),  from  the  time  of  the  initial  event (s). 

Several  entities  deserve  special  discussion.  These  are:  a)  mitral  vadve  prolapse;  b) 
drugs  and  cerebrovascular  disease;  c)  fibromuscular  dysplasia;  and  d)  transient  globsil 
amnesia. 

Mitral  valve  prolapse  (MVP) 

MVl?  is  a  common  disorder,  reported  in  5%  of  the  general  population  and  17%  of 
young  women  and  girls.  It  is  reported  to  be  associated  with  a  number  of  conditions, 
including  migraine,  transient  global  amnesia,  transient  ischemic  attacks,  autonomic 
dysfunction,  muscular  dystrophies  and  intracranial  aneurysms.  However,  for  most  of 
these  conditions,  the  numbers  reported  are  insufficient  and  a  relationship  has  not  been 
firmly  established.  A  number  of  investigators  have  reported  an  increased  incidence  of 
cerebral  ischemic  attacks,  particularly  in  younger  persons  with  this  entity,  as  shown  in 
Table  X.  Thromboembolism  has  been  implicated  as  the  cause,  based  on  clinical 
angiographic  and  postmortem  examinations.  The  risk  of  stroke  in  young  persons  is 
estimated  to  be  1/6,000  per  year. 

Hart  and  Easton  found  a  relationship  of  MVP  with  cerebral  infarction,^^  and 

57 

Jackson  et  al  report  recurrent  episodes  of  TIA  in  44%  of  subjects  with  MVP. 

The  studies  listed  in  Table  X  were  on  individuals  who  already  had  experienced  an 
ischemic  episode.  Recently,  Nishiraura  et  al  reported  on  long-term  follow-up  of  Z37 


source:  REF  54 


persons  with  MVP  demonstrated  by  echocardiography.^®  These  subjects  were  either 
asymptomatic,  or  minimally  symptomatic.  The  follow-up  periods  had  a  mean  of  6.2 
years.  Only  10  persons  (4.3%)  developed  an  ischemic  event.  Six  of  these  were  in  atrieil 
fibrillation  at  the  time  of  the  event,  one  bad  a  ventricular  aneurysm  with  an  apiceil 
thrombus,  one  had  infective  endocarditis,  and  the  remaining  two  were  not  in  atrial 
fibrillation  and  had  no  other  cause.  However,  in  both  of  these  individuals,  multiple 
embolic  occlusions  were  seen  in  carotid  angiograms.  For  the  neurological  as  well  as  the 
other  complications,  those  who  had  redundant  valve  leaflets  were  at  the  greatest  risk. 

Aeromedical  disposition:  Based  on  the  information  available,  it  is  recommended 
that  candidates  with  documented  MVP  who  have  TIAs  should  be  disqualified  permanently 
even  if  they  are  taking  otherwise  acceptable  medications,  such  as  aspirin  and 
dipyrimidole  (Presantine^).  The  candidate  should  also  satisfy  the  criteria  discussed  in 
the  section  on  cardiovascular  diseases. 

Drugs  and  cerebrovascular  disease 

Elicit  drugs;  It  is  not  often  appreciated  that  abuse  of  elicit  drugs  can  cause 
cerebrovasculM  complications.  The  relative  incidence  of  CVAs  with  these  various  drugs 
is  listed  in  Table  XI.®^  Amphetamines  are  associated  with  increased  risk  of  intracranial, 
and  especially  intracerebral  hemorrhage.  Other  complications  of  these  drugs  are 
cerebral  embolization  and  ischemic  strokes.  Candidates  with  a  history  of  CVAs  resulting 
from  drug  abuse  should  be  disqualified  permanently  for  obvious  reasons. 

Oral  contraceptives;  Although  not  commonly  thought  of  today  as  a  drug,  oral 
contraceptives  can  cause  CVAs.  Case-control  studies  of  oral  contraceptives  and  stroke 
are  listed  in  Table  XII.  The  estimated  relative  risk  of  stroke  ranges  from  zero  to  16, 
depending  on  the  type  of  study  and  length  of  follow-up.  Both  ischemic  strokes  and 
subarachnoid  hemorrhage  have  been  reported.  Women  who  are  older  and  who  have  other 
risk  factors  for  stroke,  such  as  hypertension  and  cigarette  smoking  habits,  are  the 
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TABLE  XI 


REUTIVE  INCIDENCE  OF  DOCUMENTED  CEREBROVASCULAR  COMPLICATIONS  OP  ABUSED  DRUGS* 


Drug 

Intracerebral 

ticmorrhagc 

Subarachnoid 

hemorrhage 

Kmboli 

Ischemic 

stroke 

Hypertension 

Heroin 

— 

— 

— 

+ 

— 

Amphetamines 

-!-  +  +  + 

+  +  + 

— 

— 

+  + 

T’s  &  Blues 

+  + 

— 

+  +  + 

+ 

— 

Cocaine 

+ 

— 

— 

— 

+  + 

Methylphciiidutc 

— 

— 

+  +  + 

— 

+ 

LSD 

— 

— 

— 

+ 

+ 

PCP 

+ 

— 

— 

— 

+  + 

*No(  including  complications  of  endocarditis. 


source:  REF  59 


TABLE  XII 


CASE-CONTROL  STUDIES  OF  fljuiL  CONTRACEPTIVES  AND  STROKE 


Studies 

Types  of  strokes  (N> 

Estimated 

relative 

ri.k 

Vcsscy  and  Doll  196^" 

|.schemic  l!9) 

6 

Sartwcll  et  al  1969’ 

Ischemic  (13) 

19 

Collaborative  1973* 

l.schemic  (140) 

9 

HcmofThagic  (195) 

> 

Collaborative  1975’ 

Hemorrhagic 

Never  snvjkcd  t4 1 ) 

1.2 

Heavy  smoking  (78) 

7 

Jick  et  ai  1978* 

Ischemic  (13) 
Hcmorrhngic  ( 1 ) 

26 

Inman  1979’ 

Subarachnoid 
hemorrhage  (134) 

1.5 

Thorogixxl  et  al  1981"' 

Subarachnoid 
hemorrhage  (168) 

1.4 

susceptible.  Oral  contraceptive-induced  migraine  was  discussed  in  the  headache 
section.  The  exact  mechanism  is  not  known,  although  a  h3rpercoaguable  state  has  been 
postulated. 

Candidates  with  a  history  of  stroke  assumed  to  be  a  result  of  oral  contraceptives 
should  be  disqualified  permanently  unless:  a)  the  resulting  neurological  deficits  are  not 
disqualifying  as  determined  from  neurological  and  neuropsychological  evaluations  eis  well 
as  from  radiological  procecdures  such  as  a  CT  scan  or  MRI;  b)  four  vessel  angiograms  are 
normal;  c)  the  candidate  is  no  longer  tadung  oral  contraceptives;  amd  d)  the  applicant 
satisfies  all  other  medical  criteria,  particularly  the  cardiovascular  criteria. 

Fibromuscular  dysplasia  (FMD) 

Fibromuscular  dysplasia  is  a  non-atheromatous  and  non-inflammatory  angiopathy 
of  unknown  etiology.  It  affects  the  primary  and  distant  branches  of  the  aorta,  including 
the  internal  carotid,  vertebral  and  intracranial  arteries.  It  is  a  rare  disorder  with 
reported  frequencies  of  0.25%  to  0.77%.  In  two  thirds  of  cases,  the  internal  carotid 
aurtery  is  involved.^^  Bilateral  involvement  has  been  reported  in  86%  of  persons  with  this 
condition.  Approximately  90%  of  the  cases  occur  in  women,  with  the  average  age  of 
onset  around  58  years.  The  natural  history  of  this  disease  is  not  known.  Focal  cerebral 
symptoms,  spontaneous  arterial  dissections,  and  mural  and  saccular  aneurysms  have  been 
reported.  In  a  clinical  and  angiographic  study  of  32  persons  with  this  disease,  So  et  al 
report  a  56%  incidence  of  focal  neurological  symptoms  and  22%  incidence  of  saccular 
aneurysms  with  rupture  in  5  of  the  7  persons.  Follow-up  airgiograms  in  6  individuals 
showed  progression  of  the  disease  in  two.^^ 

In  other  studies  reviewed  by  Sandok^  angiographic  progression  of  the  lesion  was 
noted  in  five  of  15  persons  and  the  development  of  new  lesions  in  two.  In  79  persons  with 
carotid  artery  FMD  followed  for  an  average  period  of  five  years,  only  tlxree  experienced 
subsequent  ischemic  events.  The  association  of  atherosclerotic  disease  with  this 

r  ^ 
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entity  has  been  noted  by  Sandok;  thus  it  may  be  difficult  to  determine  whether  these 
symptoms  were  due  to  FMD  or  atherosclerosis. 

In  some  persons  surgery  has  been  performed,  pai’ticularly  bypass  procedures; 
however,  numbers  are  too  few  to  evaluate  the  results.  Thus,  based  on  the  available 
information,  candidates  with  angiographic  evidence  of  FMD,  whether  it  is  related  to 
their  symptoms  or  is  an  incidental  finding,  should  be  disqualified  permanently. 

Transient  global  amnesia  (TGA) 

Transient  global  amnesia  is  included  in  the  section  on  cerebrovascular  disease 

because  many  authorities  feel  that  it  is  caused  by  ischemia  ^'within  the  posterior 

circulation.  It  is  characterized  by:  1)  an  acute  onset  of  disturbed  memory;  Z)  a  variable 

period  of  retrograde  amnesia;  3)  preservation  of  immediate  recall;  4]  preservation  of 

remote  memory;  5)  resolution  of  all  deficits,  generally  within  Z4  hours;  6)  a  residual 

period  of  amnesia  after  the  attack;  and  7)  absence  of  exclusionary  crite-ia,^^  TGA 

usually  occurs  in  themiddle-to-late  age  groups.  It  has  been  reported  in  association  with  a 

number  of  conditions:  migraine;  mitral  valve  prolapse;  cerebral  and  cardiac  angiography; 

polycythemia;  digitalis,  diazepam  and  iodochlor hydro xyquin  drug  intoxications;  and  TIAs 

64 

within  the  posterior  circulation.  It  has  been  reported  in  3.5%  of  persons  with  TL\s. 
Recurrent  attacks  occur  in  approximately  10%  of  persons  with  TGA.  Kushner  and 
Hauser^^  conclude  from  the  clinical,  electroencephalographic  and  radiological 
investigations  of  18  patients  that  TGA  is  closely  linked  to  cerebrovascular  disease.  The 
recurrence  rate  was  7.0%  for  both  "^GA  and  subsequent  cerebral  ischemia.  In  5  of  13 
patients,  CT  scans  showed  focal  thalamic  and  temporal  lobe  abnormalities. 

Although  the  pathogenesis  of  this  disease  remains  controversial,  there  is  sufficient 
evidence  to  support  the  recommendation  that  candidates  with  this  condition  should  be 
disqualified  permanently.  Possible  exceptions  to  this  are  candidates  with  drug  or 
arteriograpliy-induced  episodes,  provided  that  the  drug-provoked  attacks  were  accidental 
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(eg,  the  drug  was  not  abused)  and  diseases  confirmed  by  the  angiograms  are  themselves 

not  disqualifying. 
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Brain  Tumcxrs 


The  AMA  reviewed  the  subject  of  brcun  tumors  for  the  FAA  in  1979.^  The 
neurology  consultants  for  this  present  project  conclude  than,  in  general,  the  clinical 
descriptions  and  recommendations  for  medical  disposition  of  persons  with  brain  tumors 
are  applicable  today  ais  well.  The  consultants  would  like  to  update  the  1979  review  with 
the  following: 

Computed  Tomography  (CT)  Scans  and  Magnetic  Resonamce  Imaging  (MRI) 

Scant  mention  was  made  of  the  benefit  of  CT  scans,  and  no  mention  was  made  of 
MRI,  in  the  diagnosis  of  brain  tumors.  These  imaging  techniques  are  non~invasive,  and 
are  now  indispensible  in  the  evaluation  of  primary  and  metastatic  intracranial  tumors. 
Although  these  studies  may  need  to  be  supplemented  by  cranial  angiography  and,  rarely, 
pneumoencephalography,  CT  scanning  and  MRI  essentially  have  supplanted  these  two 
invasive  techniques.  The  FAA  should  obtain  CT  scans  or  MRI  on  all  persons  with 
presumed  primary  or  metastatic  intracranial  tumors. 

■  Aeromedical  disposition 

In  general,  all  applicants  with  intracranial  tumors  should  be  disqualified  initially, 
and  most  likely,  permanently.  This  applies  especially  to  persons  with  malignant  primary 
brain  tumors  and  metastatic  tumors  such  as  from  cancer  of  the  lung  (see 
hematology/ oncology  section,  pulmonary  section,  and  discussions  of  solid  tumors  in  the 
other  organ~system-based  sections  of  this  report). 

Persons  with  "benign"  tumors  should  be  disqualifed.  After  removal  of  the  tumor, 
these  persons  should  be  followed  for  at  least  5  years  before  certification  should  be 
considered.^  A  person  may  be  certified  if  there  is  no  history  of  pre-operative  or  post¬ 
operative  seizures,  and  the  neurological  examination,  EEG,  CT  scan  and/or  MRI,  and 
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neuropsychological  studies  at  the  time  of  application  are  normal.  The  applicant  shall 
have  taken  no  medications  for  the  five  year  observation  period. 

Persons  with  "benign"  posterior  fossa  tumors,  pituitary  adenomas  and  acoustic 
neurinomas  should  be  disqualified  and  observed  for  at  leaist  one  year,  at  which  time 
certification  may  be  considered.  The  neurologic  examination  should  be  normal  at  that 
time.  If  replacement  therapy  of  endocrine  hormones  is  required,  the  applicant  should  be 
evaluated  by  an  endocrinologist  (see  endocrine  system  section). 

Pseudotumor  cerebri 

Persons  with  pseudotumor  cerebri  should  be  disqualified  for  at  leaist  six  months 
following  the  termination  of  corrective  therapy.  The  neurological  evcduation  at  the  time 
of  application  should  show  no  residued  neurologic  and  visual  deficits.  Since  some 
pseudotumors  tend  to  recur,  these  applicants,  once  certified,  should  be  evaluated  every  6 
months  for  5  years.  Those  persons  whose  pseudotumor  is  associated  with  morbid  obesity 
should  also  be  certified  according  to  the  guidelines  for  obesity  that  are  recommended  by 
the  risk  factor  committee  (see  section  on  risk  factors). 
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Dy’sequilibrium 


The  subject  of  dizziness  and  dysequilibrium  weis  discussed  by  the  AMA  in  its  1979 
report  to  the  FAA,^  as  well  as  by  the  ENT  consultauits  for  this  review.  The  neurological 
consultants  reviewed  both  reports  and  concur  with  their  conclusions,  especially  the 
recommendation  of  the  ENT  committee  that  a  person  who  has  any  condition  that  may 
cause  sudden  paroxysms  of  dizziness  or  dysequilibrium  be  disqualified  permanently.  A 
list  of  disorders  that  cause  these  symptoms  is  found  in  the  1979  report. 

The  1979  report  discusses  in  more  detail  dysequilibrium  caused  by  transient 
ischemic  attacks  (TIAs),  multiple  sclerosis  (MS),  brainstem  migraine  and  vertigenous 
epilepsy.  These  four  entities  are  discussed  in  other  sections  of  this  present  review 
(sections  on  cerebrovascular  disease,  demyelinating  disease,  headaches,  and  epilepsy, 
respectively).  The  1979  report  also  discusses  cerebellar-pontine  angle  tumors.  The 
neurology  consultants  agree  with  its  recommendations,  adding  only  that  an  applicant  with 
such  a  tumor  undergo  a  thorough  neurological  evaluation,  including  EEG,  at  least  one 
year  after  the  removal  of  the  tumor,  or  after  the  tests  of  vestibular  function  have 
returned  to  normal.  The  one-year  period  of  observation  should  be  sufficient  to  detect 
delayed  onset  symptoms,  especially  if  the  tumor  or  surgery  affected  the  brainstem  or 
brainstem  blood  supply. 
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RECOMMENDATIONS  FOR  RESEARCH 


Endocrine  System 

0  The  FAA  should  devise  a  surveillance  program  to  monitor  diabetic 

individuals  taking  oral  hypoglycemic  agents,  who  may  be  grjinted  medical 
certificates  if  the  recommendations  set  forth  in  this  report  are  adopted. 
This  surveillcuice  should  include  specicd  medical  monitoring  as  well  as 
interviews  with  those  pilots  about  incidents  of  possible  hypoglycemia  while 
in  flight  status. 

o  Both  hypoxia  cind  hypoglycemia  affect  mentation  emd  psychomotor 

function.  The  FAA  should  devise  a  study  in  a  controlled  setting  of  the 
combined  affects  of  hypoglycemia  and  hypoxia  on  the  ability  of  persons  to 
perform  the  tasks  of  airmen. 

Mental  and  Behavioral 

o  The  five-question  mini-mental  state  examination  that  is  proposed  as  a 

screening  tool  for  cognitive  function  is  comprised  of  techniques  from 
psychological  test  batteries  that  are  standardized  and  Vcilidated.  However, 
the  five-question  examination  itself  is  new  and  untested. 

o  The  FAA  should  monitor  the  use  of  this  screening  mini-mental  state 

examination,  to  determine  its  acceptance  by  pilots  and  AMEs,  and  assess  its 
vahdity  and  reliability  as  a  screening  tool  in  detecting  diminished  cognitive 
functions  in  the  pilot  population. 


The  FAA  should  also  consider  developing  a  computerized  test  of  cognitive 
function,  which  could  be  administered  and  scored  in  the  AME's  office.  This 
appears  feasible,  since  computers  are  becoming  more  commonplace  in 
physicians'  offices.  The  test  items  could  be  chcmged  randomly  to  prevent  the 
examinees  from  knowing  what  item  will  be  presented.  As  with  the  five-item 
test  described  in  this  report,  the  computerized  test  would  be  a  screening  test 
that  would  detect  significant  cognitive  impairments  that  may  otherwise  go 
unrecognized  during  a  routine  physical  examination. 

The  FAA  should  study  the  usefulness  of  routine  GGT  determination  and  urine 
screening  for  alcohol  abuse  or  dependence.  This  could  be  attempted  on  a 
sample  of  pilot  applicants,  to  assess  acceptance,  logistics,  quality  control, 
and  validity. 

System  ' 

Progressive  power  lenses,  or  Varilux  lenses,  are  considered  conventional 
lenses,  and  as  such  are  allowed  by  the  FAA  to  provide  best-corrected  visual 
acuity  for  a  pilot.  However,  these  lenses  also  induce  a  built-in  trapezoidal 
distortion.  We  recommend  further  research  into  the  induced  visual 
disturbances  by  such  lenses  to  assess  their  potential  hazard  to  aviation 
safety. 

It  is  well  known  that  kinetic  disturbances  are  induced  with  contact  lenses. 
The  FAA  should  study  the^  disturbances  in  pilots  who  perform  acrobatics. 

There  is  a  pressing  need  for  an  office  metJ>od  for  testing  aviation  signal  red, 
green,  and  white  in  Class  Cl  pilots.  A  simple  lantern  test  incorporated  into 


the  popular  Titmus  vision  screening  tester,  or  a  simple  hand-held  tester 
would  seem  most  appropriate.  For  the  Titmus,  all  that  would  be  required  is 
an  additional  slide  that  would  permit  recognition  of  the  aviaUon  signal 
green,  red  and  white. 

The  Titmus  slide  or  the  hand-held  device  should  incorporate  the  same 
chromaticity  and  luminosity  as  the  signal  light  gun.  It  would  have  to  be 
field-tested  first  on  a  group  of  color-deficient  and  color-normal  individuals, 
and  correlated  to  the  signal  light  gun  test.  The  office  plate  tests,  such  as 
Ovorine  and  American  Optical,  sue  very  strict  and  fail  a  number  of 
individuals  who  pass  the  signal  light  gun  test.  Therefore,  a  simple  office 
signal  light  gun-type  test  would  be  ideal. 

The  FAA  may  have  to  consider  the  implications  of  new  four-color  weather 
radar  and  color  cathode-ray  tube  visual  displays  in  the  cockpits  of  modern 
aircraft,  <ind  may  have  to  amend  color  vision  standards  in  the  future, 
depending  on  standardization  of  the  colors  in  these  instruments. 

The  FAA  should  consider  changing  the  tower  signal  light  controls  to  red  and 
white  only.  The  present  system  has  been  shown  to  be  very  confusing  and  is 
seldom  in  use.  This  is  well-documented  in  the  article  by  HL  Gibbons  and  MF 
Lewis  in  Aerospace  Medicine,  1969;40(6):66E-669.  Similarly,  a  change  in  the 
standard  aviation  lighting  systems  has  been  suggested  as  a  means  of  better 
signal  light  recognition  for  color-deficient  pilots. 

Some  persons,  mainly  Uiose  with  deuteranopia,  or  green-b.'indness,  have  no 
trouble  seeing  red,  provided  tiiat  the  red  is  sufficiently  intense.  Unless  they 


are  also  blue-yellow  blind  (which  is  very  rare),  these  persons  have  no  trouble 
seeing  blue  lights.  The  elimination  of  green  signals  will  enable  them  to 
function  weU  when  an  intense  red  light  is  seen  and  when  objects  or  signals 
that  were  formerly  green  are  changed  to  blue.  The  added  purification  of  red 
with  elimination  of  yellow,  keeping  the  red  close  to  the  650  mu  wavelength, 
should  also  help  those  individuals  to  see  red.  With  these  changes,  only  a  very 
small  number  of  color-deficient  persons  will  be  uncertified,  and  these  will  be 
persons  with  protanopia,  or  red-blindness. 

The  FAA  should  recognize  that  no  aviation  crash  has  ever  been  attributed 
directly  to  a  color  deficiency.  Therefore,  a  change  in  some  color  signal 
lights  may  cause  an  increase  in  crashes,  not  because  the  lights  would  not  be 
seen,  but  because  the  pilot  may  not  interpret  the  new  lights  correctly. 
Clearly,  a  re-education  effort  would  have  to  accompany  a  signal  light 
change. 

Dilie  and  Booze  state  in  the  October  1984  issue  of  Aviation,  Space  and 
Environmental  Medicine;  "The  relationships  between  heterophoria,  fatigue, 
dim  light,  a  break  in  fusion,  decreased  depth  perception,  diplopia  and 
accidents  are  unknown."  The  FAA  should  consider  studying  these  factors  and 
their  significance  in  flight  safety. 

It  can  be  argued  that  heterophoria  testing  is  costly,  time-consuming  and 
unnecessary,  since  no  aircraft  crash  has  ever  been  attributed  to  motility 
abnormalities.  However,  since  we  cannot  show  that  another  method  of 
assessing  motility  is  more  meaningful  to  the  visual  tasks  in  flying,  present 
methods  of  motility  testing  should  be  continued. 


o 


There  are  many  newly  emerging  visual  acuity  testing  procedures,  including 
contrast  testing,  dynamic  visual  acuity  testing,  and  glare  testing.  The  FA  A 
should  evaluate  these  new  testing  procedures  for  their  possible  applicability 
to  aviation.  If  the  use  of  the  new  technology  were  found  to  be  applicable, 
then  perhaps  persons  who  have  undergone  radial  keratotomy,  in  whom  we 
cannot  presently  distinguish  those  who  have  problems  with  glare  and  those 
who  do  not,  might  be  given  different  recommended  dispositions  regarding 
certification.  Such  testing  devices  would  also  have  application  in  the 
evaluation  of  persons  with  cataracts. 

Ear,  Nose  and  Throat 

o  The  FAA  should  devise  and  test  the  use  of  an  audio  cassette  tape  for  speech 
discrimination,  which  reflects  more  accurately  the  type  of  speech  a  pilot 
hears  and  the  environment  of  speech  discrimination  in  which  the  pilot 
functions.  That  is,  the  tape  should  be  a  series  of  instructions  from  an  air 
traffic  control  tower  as  they  would  be  heard  on  a  cockpit  radio.  The  pilot- 
applicant  would  be  expected  to  understand  and  repeat  exactly  the  series  of 
instructions  on  the  tape. 

o  The  FAA  should  study  the  environmentally-induced  hearing  loss  of  pilots  by 
reviewing  serial  audiograms. 

Cardiovascular  System 

o  The  FAA  should  develop  a  surveillance  program  that  would  test  the 
reliability  of  risk  factor  monitoring  {blood  pressures,  electrocardiogram 
findings,  serum  lipids,  etc)  to  predict  sudden,  incapacitating  cardiovascular 


events.  This  information  would  guide  future  judgments  regarding  the  need 
for  and  extent  of  risk  factor  screening. 

o  The  FAA  should  carefully  monitor  the  progress  of  pilots  with  special 
issuances,  especially  for  myocardial  infarction,  coronary  artery  bypass 
surgery,  coronary  angioplasty  and  arrhythmitis.  With  this  information  the 
validity  of  the  special  issuance  recommendaions  and  practices  could  be 
assessed. 

o  With  the  assistance  of  the  airline  industry  and  pilots'  organizations,  the  FAA 
should  develop  a  program  to  educate  airmen  about  the  risk  factors  for  and 
the  prevention  of  cardiovascular  and  other  preventable  diseases,  which  may 
adversely  affect  public  safety,  pilot  safety  and  the  ability  of  a  pilot  to  enjoy 
operating  aircraft  to  the  fullest. 

0  Because  of  the  ever-increasing  knowledge  of  the  prevention,  diagnosis, 
treatment,  rehabilitation  and  monitoring  of  cardiovascular  diseases,  the  FAA 
should  review  and  upgrade  Its  cardiovascular  standards,  guidelines  and 
practices  every  five  years. 


